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PREFACE. 



At length the sanitary Day is dawning. Men are not to do as they 
clioose with their neighbours lives. They are to be restrained from 
committing suicide by setting at defiance all the laws of Health. 
Science is to triumph ; and, whilst we cannot be sanguine as to the 
present generation reaping many of the benefits promised us by the 
Legislature, nevertheless the accurate knowledge gained respecting 
the essence of contagion and the skill displayed in innumerable ways in 
devising life-protecting plans in every part of the British Isles, cannot 
fail, in the long run, materially to add to the comfort and prosperity 
of the people, and to lower the rate of mortality. In past ages 
men experienced the evils of various stages of transition— from the 
pastoral st-atci when a few had to brave in rude health the danger of 
unrestrained and uncultivated nature, to the first traces of commerce, 
when they combined and travelled for long distances, and, dispersing 
in bodies, propagated disease as they roamed about, in a manner still 
common at the present day in Eastern countries. From step to step 
we have been led to face the difficulties of protecting human life 
where the largest number had to be fed, housed, educated, amused, 
enriched, and all in the smallest possible space. Kow our large cities 
are to be rendered safer and healthier than the sparse villages of 
former times. We do not expect to prolong human life beyond the 
allotted span, but the largest number possible must attain three score 
and ten. They are to be protected from baby-farmers and measles, 
ricketts and consumption, sewer gases and cholera;* 

Without in any way exaggerating, there is a growing body of wise 
men who consider that the preservation of the public health is essen- 
tial in enabling us to hold our own in the rapid race for pre-eminence 
amongst the nations of the earth. We Ango-Saxons are, and must be, 
first by force of wisdom, strength, and afiluence. 

Much that must be known to ensure the bodily strength which is 
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essential to the highest intellectual vigour, may be learned in tracing 
the means employed in constructing a healthy home. There is no 
royal road to sanitary knowledge, but many talk and write on the 
subject without investigating the laws of phydcs, or knowing how 
best to construct a common drain. Who would trust himself in the 
hands of a self-styled medkoy ignorant of the properties of castor-oil 
or opium, and who had never studied human anatomy ? We should 
call such a person a quack, and by the same title can engineers and 
architects distinguish a host of persons who have lately flooded the 
newspapers with their suggestions. 

Englishmen are very fond of saying that " common sense" should 
teach us how to protect ourselves and how to build our houses. All I 
can say is, that few possess the " uncommon sense " necessary to 
master the rudiments of the business ; and facts, not fancies, must be 
our guides. 

This little book is intended as a record of facts— of acquired 
experiences and published inventions in relation to house construc- 
tion ; and, although the details may appear dry to the many, I have 
written under the impression that they were essential to the annually 
increasing number of persons driven to build houses, or to remedy the 
defects of those built for them by others. If I appear to have treated 
anything in a flippant manner, it was far from my intention, for I 
am too well aware of the importance of the subject to willingly trans- 
gress in this way. 

WILLIAM EASSIE. 

X, Great Winchester Street BuildingSy 
LondoDy E.O. 
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HEALTHY HOUSES; 



CHAPTER I. 

XNTBOBirCTIOir. 

A RESIDENCE in whioh unhealthiness reaches about its maximum^ 
may be said to be one whicb is built on a damp site with higher 
ground behind pouring down its waters against walls without areas- 
walls innocent of a damp proof course to arrest the rising wet — and 
walls, likely enough, also exposed by insufficient thickness to driving 
rains. It may be in the neighbourhood of low-lying fields, undug, 
unditched, undrained, or with the tiles long since choked up. The 
rooms throughout are low, with a haphazard ventilation, insufficiently 
furnished with windows, and with perhaps too many doors. The 
main staircase is without a lantern vent, or the waU there is pierced 
by a window not sufficiently high to empty the gasometer overhead. 
As -for the back-stairs, the basement smells climb them en route for 
the dormitories. The chimney fines are also badly constructed, and a 
smoky atmosphere is all but constant. Overcrowding lends its 
quota of evUs— as press-beds in every available comer testify. The 
drain pipes are injudiciously laid inside instead of outside the base- 
ment, with leaky joints owing to indifferent luting, and with pipes 
broken where they pass through the walls, owing to continuous settle- 
ment. A foul soakage of the soil around the unpuddled pipes 
speedily follows. The lead-work is also defective> dishonestly exe- 
cuted with thinnest material, badly junctioned to the drains ; or if 
once properly performed the maintenance of that state of things is 
neglected from ignorance or parsimony. The water pipes, too, are 
all built in we brickwork or buried deep in plaster, a burst pipe soon 
causing the walls to resemble a huge sheet of wet blotting paper. 
As for the sinks they are far too numerous, and made to perform im- 
proper services. The scullery traps have long ago lost their gratings, 
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and are filled up with grease or other refuse. Upstairs the waste 
pipes of the lavatory and of the bath are conneoted direct with the 
sewer. There is, morcoYer«. only one cistern for the multitudinous 
necessities of a family. The closets supplied from this same cistern 
stand directly in the passag:e and have only one door ; the apparatus 
is faulty, and the hidden soil pipe is somewhere imperfect. Venti- 
lation of the drains there was originally none, and none is contem- 
plated ; the accumulated gases therefore take the water trap by storm 
and invade the atmosphere of the house. Even the flushing of the 
too flatly laid house drains is unattended to, or left to the periodical 
downfall of rain through the rain water pipes, which only serves to 
stir up the nuisances, not carry them resistlessly away. 

If the mansion is situated in the country there are, perhaps, no 
drains to flush, no sewers to ventUate ; a cesspool instead receives ele* 
mental downpours, household slops, culinary waste, closet excreta — 
everything. Moreover, there is no overflow therefrom, save into the 
surrounding soil. Perchance the house is an ancient one, and con- 
nected with old brick sewers, the bulk of them rotten, and harbouring 
vermin who gnaw their way into the rooms, and let in upon the in- 
mates the continually evolving gases of the underground tunnels. 
These again may drain into some gigantic pit or series of pits hidden 
in the grounds, or they may debouch into some festering or open 
ditches in the meadows below. If newly-laid drains convey the effete 
matters into a sewage receptacle with a view to utilization in the 
garden, in all probability they are choked up, and an accumulation 
ensues which, by and bye, ruptures every joint. Of course the tank 
is not ventilated, and the compressed gases blow through the traps, 
tainting the very milk in the dairy. The water is in a worse plight, 
the supply is contaminated and unflltered, the waste pipe of the leaden 
oistem connects unapologetically with the sewer; in other words, 
there is not even a trapped overflow. Or the household may be 
dependant upon a well, the yield of which is nauseous from the infil- 
tration of sewage through a porous soil. 

The above is, after all, but a poor epitome of the^ evils which begird 
an insalubrious home. There are within the postal circles of every 
city and town of Britain thousands of houses fairly representative of 
every source of mischief here set forth. Besides, the foregoing are 
^ut generic errors, and not a blunder is there exposed, but drags in 
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its own specific germs of mischief» the least of which may grow to 
be sTibversiye of human life. It is not for me, however, to speak of 
the dread guests which such a state of matters invite; that is the duty 
of the physician. Neither need I enter upon the question of differ- 
ence between infection and contagion^that pons asinorum of tho 
sanitary Euclid. This is the province of the State pathologists, and 
I could only echo their teachings. 

How different to the above is the house which Hygiene, the health 
goddess, delights to honour. Natural surroundings which never could 
have been pleasing to her have been coerced into propriety and order. 
The stagnant pool has been filled up, the morass has been thorougly 
drained. The building sits dry as an Eastern house on tho hill side. 
The rooms are lofty, the passages airy, and a cheerful light permeates 
every comer* The foul witch, bad air, should she make a passing call 
is whisked up the ohimnies and other outlets almost before she has 
announced herself to the vigilant inmates. Pure fresh air on the con- 
trary is everywhere a cherished guest, and in return she acts like a 
most beneficent fairy. The main sewers invite rather than repel 
scourage, are duly ventilated, and a suitable disconnection is made 
wherever possible between these and the drains of the house. The 
water, too, is well chosen, the cisterns are sufficient in number, 
efficient in wor]^ing, and both hot and cold water supplies are easy of 
access. 

The closets are built one over the other, in a separate tower, with 
well ventilated vestibules. The offices, the stables, and all other 
accessories bear witness to the same clear-headedness on the part of the 
constructor. The Useful has been made Beautiful, not the Beautiful 
partially made Useful. 

As I aim at, to begin with, a practical exposition of the effects of 
bad drainage, I will now quote out of my practice for the past few 
years two short examples of these evils. In both cases the drainage 
was chiefly deficient, but it must not be forgotten that this in itself 
constituted a legion of evils. When standing upon the platform of 
the Drainage Question one shoulders, so to speak, on each hand the 
kindred subjects of ventilation and heating. It follows that the 
necessary adjuncts to good health, as far as the residence itself is con- 
cerned, are alike restricted in number— pure water, fresh air, a proper 
temperature. These almost monopolise the subject* 
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Fig. 1 is apian to^ scale of 25 inclies to a mile of the residentiary 
portion of an estate in the northern suburbs of London, as it existed 
previous to alteration. The thicker lines i^epresent old brick drains^ 
and it will be observed that the house was connected with a perfect 
net work of these round and square burrowings. In ordinary weather 
the drainage found its way to the lowest point at S, and thence ran 
down an open ditch riverwards. In yery wet weather, the excess of 
the more liquid portion was conveyed into the fbshpond Q-. At A 
was formerly a large cesspool, about 8 ft. square and 6 ft. deep ; and, 
on cleaning it out, previous to its abolishment, accident brought to 
light another cesspool somewhat shallower immediately underneath, 
the builder, doubtless, thinking somehow to minimize the nuisance in 
this way. The stable, coach-house, and piggeries at C were drained 
by an offensive open channel into the centre of the farm-yard. The 
ice-well at H was drained into a secondary well at I, and this ran by 
way of the clean open watercourses and to the fishpond. This last- 
mentioned was the solitary approach to a wise system of drainage. 
To proceed with our description, the house was supplied with re- 
markably hard water from a spring well at M. The cottage at J was 
supplied from an adjoining well, and a pump for soft water 
was also in use at B. On one occasion, when the water firom the 
well at J was found to smell offensively, it was cleaned out, and 
independent of soakage &om the defective brick drain, immediately 
beside it, a number of putrid moles were discovered in its mud. These 
" found their way into the well through the displaced joints of the 
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overflow pipe. Nor did the mischief end here, for this same 
overflow pipe emptied itself into a brick sewer at K ; the sewer, 
therefore, ventilated itself into the well. During sudden storins 
the overflow arrangement was reversed and the sewer returned 
the compliment by overflowing for a brief space into the 
well. 




The above arrangements of coarse proved intolerable to a sensible 
purchaser and alterations were made which are set forth at Fig. la. 

First of all the stable buildings were removed to U, and on the 
site of the old cesspool at A a water closet tower of three stories was 
built, having large water cisterns on the top. New drains of glazed 
earthenware pipe were also laid in, running from the new stables at 
U to the sewage tank at Q, and picking up the hous^-drains from A 
and the cow-house drains from E on the way. These are shown by the 
doable line. ^ 

No connection was made with the old brick drains, although for 
some distance, as will be seen by comparing the two plans, they run 
in twin directions. When the neighbouring hamlet, however, was 
drained into a new sewer, the drain from the high road received 
only the overflow of the gully traps along the kerb, and this water 
was utilized and followed the old drain— shewn on this plan by a thick 
line— to the pond at Q-. The sewage tank at Ql was built in two com- 
partments, the outer one being connected with a pump* The overflow 
of this tank was carefully attended to, and it was also ventilated by 
a stand-pipe, as were the drain-pipes at several places, and the whole 
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of the Boil-pipeB. The new lodge at F was supplied vitli an earth 
' tbset. 

With reference b) the water. The Water Company's supply wu 
laid on to the houae and Btables tbioitehoat, and the wells at M. B. and 
J- were thenceforward only used to moisten the flower beds. Aa for 
the rain-water, it was eeiefoll; collected at both bouse and stables 
into separate tanks. 

This was wholesale treatment, and ameliorated aflturs contdderablf , 
After a year's trial, hewerer, it beoame evident that there was still 
some radical defect in the drains, and it erentnally proved that the 
Hcnllery aiilk had not been cat off from the old draina, the consequence 
of which was that the kitchen refoae water fonnd its way into the 
whole of the old system of draina as far as D [see Fig. 1), and aa the 
conneotioii between D and V had been interrupted in years gone by, 
the waters of the fish-pond aoon became black by the action of the 
Ecnllery water and the sconring of the old brick drains. Rata also 
made theb way into the honae, and atccch unbearable followed them, 
from their head-quarters near the conaerratory at F. I broke into 
(he drains at Bereral places, end, though scarcely creditible, a navvy's 
ehout down an opening at J [see Fig, l), was audible not merely at Y 
and W, but as well at F, D, and G. 

To remedy matters, the scullery drain was diverted into the modem 
pipe drains. The old brick aewert from P to G, was scoured out as 
well as poaaible, and was isolated entirely from the others. Altogether 
upwards of a thousand feet of obsolete aHapen. brick drains or sewers 
were ahat np and abandoned, and when this was dene a onre was 
effected. 



Even in cities great evil is occasioned by these old droinB of brick- 
work, and to illustrate this I give, at Fig. lb, the basement plan of a 
nobleman's house in Belgravia, where the smell having become in ■ 
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saffi^rablei owing to the rotten state of these drains and the consequent 
soakage, the brickwork had to be broken up, and a large glazed drain- 
pipe laid down. The brick drain ran from the stables at B, through 
the laundry, C, and kitchen, E, on to the main sewer at N, a distanee 
of 150 feet, and smaller square brick drains communicated with it as 
shown. During the substitution of the one class of drain for the 
other, &om G onwards, I discovered a large cesspool at A, a cesspool 
without eyen an overflow into the adjoining drain. The scullery floor 
and sink both drained into it, and as this pit was also connected with 
a rain-water pipe in the corner close by, I was able to account for a 
great deal of the stench which found its way over the intermediate 
lower roofs into the reception rooms above E. The sinks in the 
housekeepers room, J» butler's room, I, and footman's room, 0, were 
fitted with the old-fashioned bell-traps, and most of these having lost 
their sealing powers, the smell pervaded more or less the whole of the 
basement, especially the servants* hall, G. The traps in the open 
courtyards, D and P, were also defective, and the effiuvium stole by 
this way into the bedroom windows. At the same time the overflow- 
pipes of the cistern carried the smell into the two staircases. After 
clearing out and filling up the cesspool at A, fixing self -sealing traps 
in the sinks, the courtyards, ajid cisterns, and ventilating the new 
drain-pipe, I rendered the mansion wholesome. 

I have met with worse instances than the above, but these will serve 
to illustrate a few of the ordinary sources of evil. The medical resi- 
dents in a town or city are for the most part alone cognizant of these, 
and their experiences have very often begun at home. When they, how- 
ever, encountered the first foul smell, or heard of the first inroad of 
rats after renting or purchasing the house, they took up the basement 
floors, and I know that in three cases out of five a filthy cesspool was 
revealed or an obstructed drainage laid bare. The nobles, the mer- 
chants, and the numerous other classes of residents would doubtless 
find enough to remedy* ^ere they to institute similar researches. 

The following chapters will enter more into detail, and will, it ia 
hoped, prove a guide to a clearer knowledge of sanitary matters. To 
render the work a complete one, a short history of the various appli- 
ances will also be given. It is not sufficient to know the names and 
the prices of the best systems now in use, a knowledge of their con- 
struction should also be mastered. This is too often loft to the architect 
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alone. The occupier, however, as well as the desijtner and builder 
of a house, should have some guide to the methods whereby the air of a 
room may be rendered wholesome and tke drainage and water supply 
kept in healthy control. Moreover, we do not all live in oities; or can 
command skilled labour at will. I will therelbre furnish sufficient in- 
formation whenever possible to enable the reader who has not studied 
these matters before to carry out his own ideas, when happily he 
dreams wise dreams and imagines good things ; or when, unhappily, 
he is caught at a disadvantage by some hostile *' power of the air." 
Promptitude, too, in dealing with impurities, is a great matter. If 
Mr. Eawlinson had waited for metal or other flaps from England to 
fit to the sewer mouths at the Bosphorous hospitals during the Crimean 
war, and had not improvised the leaded canvass flaps, the use of which, 
in less than three months, notably decreased the death rate from 50 
per day to less than 10 per week— how culpable he would have been. 
The late Mr. Brunei acted in the same alert manner, and I have laid 
in Asia Minor thousands of feet of wooden box drain, coated inside 
with pitch, just as sent out by him in the hottest haste. 



CHAPTER n. 

SEAIN PIPES AHJ> DBAUTIXa* 
DBAIN PIPE MATEKTAL. 

Undoubtedly made of hollow trees in the early ages, drain and water 
pipes soon hegan to be constructed in clay, and burnt; for we have dug 
up at Illium Novum terra ootta pipes that are claimed to haye been 
laid before the time of Xerxes. The race for noyelty or economy, how- 
- ever, soon produced several substitutes for clay. Qlass pipings wero 
broached in 1845 ; and in 1857, Messrs. Turner introduced a system of 
casting drain pipes of block glass, to which no objection can be raised 
beyond that of expense. 

Twenty years ago sewers and drain pipes in segments of cast iron 
were proposed, but they did not make head against clay pipes, owing 
to the cost of bolting and luting the joints. As far back as seventy 
years ago, what was called Tatham*8 dumps, were manufactured for 
forming the larger drains. These consisted of segmental pieces of 
clay or stone, forming a circle, with broken joints and key pieces to 
hold th^m together. Some sewer blocks were also invented by 
Mr. Tooth, in 1855, with a novel system of curvature ; and soon after- 
wards were introduced the invert blocks now so common. 

It has several times been proposed to construct the drain, sewer, and 
other pipes of concrete ; but in 1852, there was projected a system of 
building them continuously without joints, in about equal parts of 
hydraulic lime, sand, and powdered sandstone, upon a revolving metal 
core. Soon afterwards, Mr. Blackburn proposed that the socketed 
pipes of large diameter should be made of slates laid in a eylindrical 
form in a matrix of asphalte, the slates being bound with hoops, set 
erect, heated to 300 degrees, and the fluid asphalte then poured on. 

In 1860, the production of drain and other pipes of broken stone or 
flint, united by some suitable cement, was patented by Sir J. Scott 
lillie. Mr. Hargreaves afterwards suggested powdered chalk^ lime, 
slate, or sand, mixed with melted bitumenous matter. A siliceous 
stoneware was also projected by Mr. Ponton, made of ground flints or 
quartz added to as much melted sulphur as would render the mass 
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compact. MacIiiiieB for boring Bione, and so forming drain-pipe8« 
followed tliis innoYation; nor did invention seem to rest until 1868. 
In that year Mr. Robins took out a patent for pipes formed of oakum 
and cordage, cemented with asphalte or pitch, outside and inside, and 
dusted afterwards to keep off the sun. 

We have seen that pipes were originally of wood ; but just as science 
will sometimes revert to her first schemes, so wood is now once more 
in favour. 

In some of the American States, drain-pipes of timber are preferred 

to any other kind., Some of the lands there are drained by pipes 

made of the most perishable woods, but subjected to the vapour of 

carbolic acid, or preserved on the Robins' principle, before being laid 

in the ground* Such drain pipes cost about a fourth-part the pxioe of 

drain tiles. 

Some monster wooden drainage pipes, 

3 ft. in diameter, built up in segments, 
3 in. thick, and in 24 ft. lengths, 6 in. 
wide, have lately been manufactured in 
Gloucester. The joints are made with 
bands of iron 3 in. wide, tightened with 
I • ' a screw bolt, and these bands also occur 

every four feet. They are intended by the inventor, Mr. Harper, of 
Merthyr, to rest upon stone piers of great height, and are to carry the 
sewage of that district across gullies in the hills, where iron syphons 
would be too expensive. If the sewer was to be laid in the ground, 
36 in. glazed pipes would of course come much cheaper. A sketch of 
this peculiar drain is furnished at Fig. 1. 

The drain-pipes of the present day are, however, mostly of earthen- 
ware, made in various parts of the country, and especially in Dorset- 
shire, Staffordshire, and Yorkshire. The market around London is 
chiefly supplied fr6m Lambeth; whilst the neighbourhoods of New- 
castle and Edinburgh are each the centre of a large trade. In London, 
what is known as pipe-day is used, and the pipes are glass-glazed, 
but in the majority of other places half pipe-clay and half flre-clay is 
worked up, and the pipes are salt-glazed. Sometimes one system of 
glazing is preferred and sometimes the other. I advise the reader to 
be content with the kind of ware made nearest him, provided that the 
pattern itself meets his requirements. Both kinds of material are 
sufficiently good, and if well burnt and well laid will last for a century. 




Forma and Jtnnts of Pij^cSm if 

Unless otherwise mentioned, glazed ware will be alluded to in. these 
papers. 
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The different forms of pipes are here shewn : 

Fig. 1 is the ordinary circular socket pipe, and Fig. 2 has a similar 
joint, but is e^g shaped in section, and recommended in particular 
cases. Fig. 3 represents the ordinary bntt-jointed pipe, which was 
once used in drainage through stiff day, and in cases where there was 
no danger of infiltration. It is now only adopted in field drainage. 
Fig. 4 is a new retort shaped pipe,, lately made by Messrs. Brooke & 
Son of Huddersfield. The fluted pipe Fig. 5, was proposed by Mr. Greeke, 
an architect, of Bournemouth, who considered this shape would yield 
additional strength without adding to the weight. The joint of this 
pipe is made with a metal ring fitting the groove and bedded in red 
lead, and two clamps ingeniously inserted on the outer circumference 
draws the pipes in perfect contact. Fig. 6 is a taper or conical pipe. 
The ends fit in so far that a settlement of the ground is less likely to 
disconnect them ; they also curre better, but I cannot reconmiend 
them. Fig. 7 exhibits a pipe proposed by Mr. Austin in 1854, on the 
principle that they would sit better in the soil and pack together 
without loss of space. But very few of them were manufactured. 

JOINTING OF PIPES. 
8 p 10 
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With reference to the jointing of these pipes at Fig. 8, may be 
noticed what is called the haK-socket pipe, and this is a form very 
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extensively ased« Fiff. 9 represents a pipe which I draw merely to 
condemn; it was proposed in 1848, and the key of the rebate was 
formed by the pouring in of melted guiia percha. The joint shown at 
Fig. 10 was, I believe, the firM of the sort called dovetailed, but it 
has many disadvantages. The systems shown at Figs. 11 and 12 have 
been used in LancashirOi and have their merits. Fig. 11 is called the 
fast socketed joint, and Fig. 12 the double shouldered joint. The 
saddle of Fig. 12 is formed in two parts, so that when the top one 
is removed the joint is at liberty. The pipe Fig. 14 is simply Fig. 3 
fitted with a sleeve piece, with recesses in it, to receive a cement 
packing. The other plau. Fig. 13, is called the look-jointed pipe, 
and is shown applied to the common socket pipe. Mr. Creeke, the 
inventor, prefers the pipes made with this joint to be of an uniform 
thickness, for the sake of strength and facility of manufacture, and 
for the more imiform bearing throughout its length. I question if 
it will ever become a favourite. 

It is only eighteen years since pipes, giving an easy access for the 
inspection of their contents have been introduced. Previous to this the 
joints were all socketed dark and fast underground, and the drains 
were sealed to all interference except that which necessitated destruc- 
tion. Now, however, many architects specify the drains to be laid 
throughout with these pipes. Others are content with every fifth or 
tenth pipe afibrding means of examination. This should occur only 
in the grounds, and never inside the house. 



ACCESS PIPES. 
16. 




Figures 15 and 16 are pipes manufactured solely by Mr. G. Jen- 
nings, of Westminster. The weight of pipes and contents rests on 
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the sockets, and the remoyal of the saddle covers admits of a thorough 
overhauling. Fig. 17 is the patent opercular or lidded pipe of Messrs. 
Doulton and Co.* of Lamheth, and here the entire length can be 
thrown open, and the joints remain undisturbed. The covers are 
fixed in one piece, and when in the pipe, thus securing a perfect fit. 
Fig. 18 represents Mr. Creeke's patent capped drain pipe, made by 
Messrs. Standing and Marten, of Poole, Dorsetshire. This construc- 
tion gives to every part of the joint the security of a socket or flange 
covering it, and is an excellent device. Fig. 19 is the improved 
registered drain pipe of Messrs. Stiff and Sons, of Lambeth, and 
differs from the others by having a broad firm base to the bottom 
chair, and a good rebate in both chair and saddle cover in which to 
bed the pipes. The plan shown at Fig. 20 is one of the patent ar- 
rangements of Mr. Northen, also of Lambeth, a Y shaped joint 
running along the whole pipe. The last, Fig. 21, is the 
patex^t improved capped pipe of Mr. Newton, largely made by 
Messrs. Cliff and Son, of Wortley, near Leeds. Most of the above 
systems permit of junctions being formed in the chair and saddle, as 
shown to the right of Fig. 16, but all have due provisions made for 
this purpose. 





22 23 24 25 

Besides those which we have just explained, and which are usually 
sold, I ought to notice the interlocking joint of Mr. Cooper, of the Isle 
of Wight. The saddle is also left unglazed, to assist the cement in 
forming a tight junction. Fig. 23, the invention of Mr. Livingstone, 
of PortobeUo, is a pipe having a hollow cradle rest with cover above, 
and with an aperture formed in the top of the drain. Fig. 24 is by 
the maker of Fig. 22, and consists of a coupling piece in two halves, 
united by an inclined dovetailed joint, so as to slip on and be after- 
wards drawn tightly home. The last system of a pipe with an 
opening, which needs remark, is Fig. 25, invented by Mr. F. Kersey, 
of Southwark, in 1856. Its merits are obvious. 

Long bamboo canes and jointed sticks are often used for cloaniDg 
out small house aild stable drains, and should be at hand in every 
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establisliment. Drains of a larger calibre are cleared in a similar 
way, but need a rather more elaborate contriYance* Mr. Birch, in 
1862, proposed uniyersally jointed rods, fitted np with rollers, which* 
when moved backwards and forwards, loosened the solids in the drain 
bottom and permitted a complete scouring. If any material, subject 
to matting together, such as hair or straw, had effectually stopped 
up the pipes, this was removed by the action of a screw at the end 
of the farthermost rod. Most of the London builders are provided 
with rods of this description, but only use one anti-friction roller, 
and this at the extreme end of the screwed-up series. In sewers 
properly so called, where personal access was impossible, and breaking 
up the ground unwarrantable, something still stronger than the 
above is requisite. Messrs. Fricker and Manley, in 1861, constructed 
an instrument formed of a bar of wood, with numerous blades fixed 
on its length in the plane of the thread of a screw. A series of these 
swivel-jointed, were dragged through the sewers, by which means the 
sediment was agitated and beaten upi and preparation made for a 
thorough fiushing. 

I will now notice the various shaped junctions, bends, and syphons 
which are used with glazed earthenware pipes. 

JUNCTIONS, BENDS AND SYPHONS. 

r^ g*^^ @^Z3 (H — I u 

^ ^* 33, 34. 35. ^6. 

42. 37- 38. 39. 40. ^ 

Fig. 26 is called the square single junction. Fig. 27 the oblique 
single junction, and Fig. 28 the curved single junction. They can be 
ordered by these names without any fear of mistake. The T-shaped 
junction Fig. 30, the Y-shaped junction Fig. 31, and the XJ-headed 
junction Fig. 32, are those used in diverting the heads of drains or in 
collecting two drains into one channel. The tapered pipe. Fig. 29, 
simply reduces a large-bored pipe to one somewhat smaller ; Fig. 33 
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exhibits what is called a shaft top» the shaft bottom resembling in 
shape Fig. 38» the nse of these in brick and other built np drains and 
sewers is obyions. Fig. 34 is called a double square junction, Fig. 
35 a double oblique junction, and Fig. 36 a double curved junction. 
The different curved bends and elbows have to be ordered according 
to the sweep which they follow. Fig. 38 represents a quick bend. 
The square elbow Fig. 37 is, in its contour, invariable. As for the 
syphons, Fig. 39 depicts a syphon pipe without an inlet. Fig. 40, one 
with an inlet, Fig. 41, what is called a close syphon, and Fig. 42, an 
ordinary closet syphon. 

The undermentioned prices are prices for the pipes inlaid and are 
subject to discounts varying with the place of delivery, but this in- 
formation can be best obtained at the manufacturers. The cost of 
laying complete can be ascertained from the nearest builder, and of 
course is regulated by the depth at which they are laid. 
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The oval pipe No. 2 is somewliat more costly than No. la. 
PMCfES OP JUNCTIONS, BENDS, AND SYPHONS. 
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Earthenware disc ploga are made and sold for insertion 'in these Junctions, 
&c., when drain pipes are so fitted, with a view to the reception of the continuing 
drains at some future time, and these cleanly contrivances range tram 4 in. to 15 in. 
in diameter, the prices being about l^d, for the smallest sized and about Is. for the 
largest eized disc. 
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To revert for a moment to Figs. 39 and 40. I 
ought to point out that these are sometimes sadly 
abased. For instance* the former when laid in a 
drain* should resemble Fig. 42 b, and jnst exactly 
trap and no more. If too deep a syphon is used, it 
will speedily fill with sediment, as thousands of 

householders can testify to their cost. If Fig. 42 a is used, the top 

should be especially well covered, even after the glazed disc plug is in. 

As a rule, I should rather rely upon the flap-trap in the main sewer 

than upon either of the patterns. 

DBAIN-PIPE LAYING. 

The laying of drains through the basement of a house should be 
avoided. They ought to run outside the house, and permit of a ven- 
tilating chamber into which the small pipes from the house can 
deliver. Cases, however, will occur where this becomes impossible, 
for instance, when large town mansions, such as the one depicted at 
Fig. Ibt page 6, are joined together in streets and squares. When- 
ever a pipe -drain is laid inside the house, whether it be the main 
drain which is to be connected with the sewer, or a tributary drain 
leadiug from a sink or closet to the external drain, the pipes should 
be laid on a bed of concrete, and, as the joints are properly made, 
covered over with about twelve inches thick of the same material. 
This will insure a perfectly air-tight and water-tight drain. Good 
ground lime concrete will serve the purpose, but I should recommend 
concrete made with cement. Elsewhere, outside the house, the pipes 
should be laid in a trench impervious to water. If the ground is 
clayey this will be inexpensive, but if light and earthy, or sandy and 
gravelly— and therefore porous— it will form a larger item. Never- 
theless it should be done, at any cost, the pipes laid on a bed of well 
worked day-puddle, and as fast as the cement joints are made covered 
over some inches deep with the same material. Where the pipes pass 
through made or new ground, especial care should be taken to bed 
them upon concrete which should extend to the bottom ; but if the 
hard, natural surface is at a considerable depth, a series of rough 
piles might be driven to a foot below the level of the drain bottom, and 
a 12 -inch concrete bedding made for the pipes to rest upon. 

The moat careful supervision is needed in house draining. It has 
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frequently oocurred that pipes too small in diameter haye been sup- 
plied, that the pipes haye not been laid to proper fall, that the joints 
have not been made with either eement or day, and the unshouldered 
ends simply pushed dry into the sockets. Nay, even faulty pipes, and 
lengths which have been broken asunder in tiie transit, haye been 
buried, before now, in unprepared trenches, through sheer care- 
lessness or ignorance. Sometimes the cement for joining sent 
by the builder has been misappropriated by dishonest labourers ; 
and the fact cannot be blinked, that sometimes the builder, equally 
deficient in conscientiousness, has omitted the puddling, owing to the 
dearth of clay in the neighbourhood, and has put in the ballast of the 
concrete without lime, or omitted the concrete altogether. 

In houses built as a speculation by the poorer class of builders the 
aboye faults are but too common; their money has, in fact, been made 
to spread oyer a space of work too huge for it. Too often the drain- 
pipes of a house are laid in before they haye been inspected by 
architect or proprietor. The architect has only furnished the 
plan, and the amount of work to do will not justify the appointment 
of a clerk of works, and the owner does not care to pay a yisit until 
there is something aboye ground '* worth looking at." Sometimes the 
builder himself has neyer examined them ; the work is probably at a 
distance from head-quarters, and, pending the arriyal of an appointed 
foreman from another contract, the laying of the pipes^one of the 
most important items in house architecture— has been entrusted to a 
humdrum labourer. 

In planning the drainage to a new residence or offices, it is adyisable 
to proyide a few junctions at diyers places where they are likely to be 
wanted, for the expense of disturbing the larger pipes after they are 
once well laid, especially if bedded in concrete, is yery considerable. 
The orifices of these dummy junctions should be stopped -up with the 
disc plugs preyiously mentioned, or with some sort of well- fitting solid 
core. These junctions should neyer be right-angled, as in Fig. 37, or 
the drain anywhere turn in any such abrupt manner; and where 
either junction or bend is used in order to counteract the effects of 
friction, an extra dip should there be allowed to the drain. The 
inlets ought to be especially protected by concrete or good puddling. 
Moreover, the larger tributary pipes which branch into the main pipes 
should not be of the same bore as the latter, but diminish by three 
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inches— 12-iDcli into IS-incb, O-incli into 12-incli, and 6-incli into 
9-inoh pipings. The lesser drain-pipes will diminish by two inches — 
4- inch into 6-inch and 2-inch into 4- inch pipings. By this provision 
the soil is less likely to blockade the passage mouth. The diminishings 
shouldi furthermore, be made by the tapering pipes sold for this 
purpose. 

The dullest student of Hygiene would at onoe acknowledge that tho 
lowest portion of a house should be drained, but it is not unfrequent 
to find some underground rooms which are not so— notably, when the 
kitchen and scullery) to which leyel only the pipes are laid, are some 
steps higher than the dairy or the knife-room. Each room should be 
connected to the drains, even the wine and coal cellars. To accomplish 
this> howeyer, the proper fall of the drain must not be lessened. To 
save the expense of deep digging, a fall of less than an inch in ten 
feet is often given, pstead of two or three inches in that length. An 
inch in every ten feet of pipe is the least that can be recommended, 
even with the best flushing supply. There is such a thing, however, 
as giving too much fall. This could not happen where the outfall 
was into the main sewer of a town, but if the pipe led into merely a 
somewhat larger pipe, it would simply fill up like a long and narrow 
sack. It often happens, too, that the drain-pipes, where they pass 
through the walls are broken by settlements or during the consequent 
underpinning. To lessen the danger of this, relieving arches should 
be turned over the pipes, and any other security taken which may 
offer. I have known both the surface water from a roadway, and the 
waste water from a house sink to find egress at a rupture of this 
description, and soak into the foundations for months before the mis- 
chief was discovered. Another matter of great moment, is the 
efiectual flushing of the drains, and this should be performed at least 
every month. If no better means can be found, the rainwater may be 
collected in underground tanks and be discharged by means of a hand 
engine into the pipes. An efficient scouring jiot only removes ob- 
structions which may have formed, but it sweeps away a dank fungoid 
vegetation, which sometimes forms at the water line. An incompetent 
flushing may merely mass a series of obstructions into one. 

There is one thing which the owner of a house should always insist 
upon receiving from his architect or builder, and that is, a correct 
^brainage plan, yriili the diflerent siz^ed pipes, the position of bends 
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and janctions, and the depth from the surface carefully marked on. 
I wonld even make it compulsory for a landlord to furnish such a 
plan, on granting the lease of a house, and to enable him to be correct, 
I would almost make it penal for the tenant, eyen on a building lease, 
to divert or add to the drains without furnishing the landlord with a 
plan, showing the altered or added line of pipes. These plans should 
be certified as correct by both parties; they should not resemble 
the plan of the drains sent to the local authorities by the builder, 
hefore he "begins the toork^ which, tVi scores of oases, would bear no re- 
semblance to a plan of the drains as finally executed' On a large 
estate also, it will be found wise to supplement the notes as to position 
and depth by some inf ormatioii as to the geology of the cuttings, for I 
have seen on the same level pipes laid in a bed of re-assorted Bagshot 
sands on one side of the housoi and in stiff London clay on the other* 
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These nfiefal articles haye been manxifactared for a comparatiyely 
long time, and are used in the constmction of circular, oval, or egg- 
shaped sewers, and form the invert as shown in Fig. 43. Where 
brick-drains or cnlverts are necessary, they are most valuable. They 
are of various kinds. Fig. 44 being what is called the plain invert; 
Fig. 45, the lipped invert ; Fig. 46, the rebated invert ; and Fig. 47> 
the socketed invert. These vary only at the joint, as will readily be 
noticed, the variation in the hollow spaces of the block being of no 
consequence. Nearly every maker has his own pattern, and these 
last-mentioned four represent those constructed and sold by Messrs. 
Brooke and Sons. A good patent invert block, sold by Messrs. H. 
Doulton and Company, is shown at Fig. 48 ; and at Fig. 49, is seen 
another improved block, sold by Messrs. G. Jennings. These inverts 
are made to suit sewers of all widths, from one foot upwards, and 
are made to accommodate rings of brickwork four and a half inches or 
nine inches thick. Junction blocks are also made to build in with the 
brickwork of the rings with sockets cast in them to receive the 
draining or flushing pipes and an example is shown at Fig. 50. 
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The above priocs ought to includo delivery. 



BBICK SEWEBS* 

The best form of briok sewer is the egg-shaped one, which may be 
popularly described as an upper circle restinir oyer a circle below of 
half its diameter, and with the spandrils rounded. In the SuggeatioM 
relative to Sewerage^ prepared by Mr. Kawlinson, pursuant to the 
Local Goyemment Act, sections of all the different sizes are giyen, 
along with the prices giyen on ournext page. These brick sewers as a 
rule are now rarely built, saye for main drainage purposes in which case 
the parish and other authorities would superyise them. Circular and 
oyal, as well as egg-shaped tunnels are, howeyer, sometimes used for 
culyerts, eyen on sm<dl estates, and therefore require a .notice. In 
the introductory chapter I exhibited the sad decadence of the 
brick sewers, built, say twenty-iiye years back. It would appear 
from an inspection of some of them that no attention was paid either 
to the materials or workmanship. The worst and the softest bricks 
were utilised out of sight— were laid in dry and badly grouted just 
afterwards. The consequence is that the earth around them is as 
sodden as would be a biscuit thrown into bilge-water, and the 
dangers which they may giye rise to when the joints of the stone 
paying open, or the tiled floors wear loose, can hardly be oyer- 
estimated. I haye no hesitation in saying that all the old brick- 
drains which run through the houses should be taken up, the 
dehriSf if possible, remoyed, the trenches disinfected, and glazed ware 
pipes substituted. They should eyen be taken up to a considerable 
distance from the house, or, best of all, abolished altogether. 

.The proper authorities insist upon the undermentioned regulations 
being carried out, riz., that natural streams should not be coerced into 
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forming sewers, tliat straight lines and true gradients should every- 
where prevail, that they should not join at right angles, that, like the 
smaller drains, the trihutaries should only deliver in the direction of 
main flow, that the bricks should be moulded to the proper radii, and 
set in hydraulic mortar or cement, and that flap-traps should be inserted 
at the drain deliveries to keep the wind out of the drain. In wet 
subsoil, too, they should be compelled to serve as land drains, see Fig. 
54, page 24, where I give the best means, which I know,of eflecting this. 
It is left optional whether the sewer is to be made to accommodate 
flood water, as that can be carried oS in surface channelings without 
danger. They may also have flood water overflows in case of extra 
wet weather. It is, however, made indispensable that the inverts of dif- 
ferent size sewers should not belaid upon the same level, but that the 
diflerence should form a fall for the lesser sewer. They should fur- 
thermore be constructed with manholes, and flushing and ventilating 
arrangements, at the chief changes in gradient, or at the least about 
100 feet apart. 





7BICES OF DGG-SniPBD SEWEBS. 




Height of 
Sewer 
inside. 


Width at 

Widest part 

inside. 


No. of Bricks per yard ran 
. ezclnsive of Invert, 


Cost per yard mn, 
laid complete. 


ft. in. 
4 6 
8 9 
8 
2 6 
. 2 8 


ft. in. 
8 
2 6 
2 
1 8 
1 6 


In 9 in. work. 
884 
836 
256 
216 
208 


In4j^in. -work. 

• •• 

156 
116 

100 
02 


in 9 in. work 
£ «. d. 
1 19 2 
1 15 9 
1 10 8 
18 
17 8 


In 4^ in. wurk* 
£ «. d, 

15 9 
12 7 

.1 1 8 
10 5 



The foregoing prices are based on the reasonable assumption that the bricks cost 
SOs. per 1000 ; that the cost of mortar and men*s time laying them is 23a. 4<I. per 
1000 bricks ; and that the ezcayation could be done at U, 8d. per cube yard* 



PIPES FOE SPECIAL PTTBP0SE3, 




SS 55* S6 

That earthenware pipes are not always used for laying in the ground 
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bat can be advantageonsly ma^e use of for rain-water pipes, and 
chimney flues, can be seen at Fig. 51, which represents a glazed ware 
pipe erected against a building. These pipes are made by Mr. G. 
Jennings, either to fix in angles, as shown, or upon straight walls, 
and haye iron collars fitted with ears, so as to secure to the hrick or 
stone work. They are made from four inches to twelve inches di- 
ameter, and cost from Is. 6d. to 8s. 6d. per foot run. The only im- 
provement I could suggest, where used for rain-water pipes, would 
be the adoption of the invention patented by Mr. Taylor in 1863. 
This is the substitution, at the hottom-most length of the stack, 
of a pipe still larger, so that this last pipe can be slipped up and 
down for a short distance. By thus moving the pipe upwards, the 
drain-trap into which it is fitted, if it must be fitted into a drain-trap 
at all, can he efiectually cleansed out. 

Figs. 52 and 53 exhibit a very sensible arrangement, patented 
about two years ago by Mr. T. Walker, of 48, Oxford- street, Birming- 
ham, and it has proved itself, after a long trial in the streets there, to 
to be very efficient, not only in fine or moderate, but also in rainy 
weather. As wiU be seen at Fig. 52, which shows a drain-pipe of 
ordinary glazed earthenware, the inventor arranges the openings for 
the pipes leading into the main at the bottom of the said main instead 
of at the breast or at the top; By this means the outlets of the sub- 
sidiary drains into the main drains are covered by any sewage water 
in such mains, and the feeding drains are automatically or self- 
trapped. 

Fig. Ko. 53 represents the same idea as applied to a brick sewer and 
gully trap, and as the pipes are placed in the sewer bottom, where 
there is always some running water even in the most droughty seasons, 
the water forms a perfect trap, and stops the exit of any efiiuvia from 
the main. This constitutes, therefore, a gully pit, without a mechani- 
cal trap of any sort whatever. The pipe issuing from the top is a 6 in. 
diameter pipe, which passes from the sewer roof under the road for- 
mation to some convenient spot, where it can be taken up the side of 
a building, and the gases discharged at an elevation superior to that 
of the surrounding house windows. These ventilating shafts are not 
new, but in such a situation as now described they are said to cause 
such a suction from the sewer that but few are wanted, and the air is 
speedily rid of tbe noxious gases. Of course this statement is a com- 
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parative one. Sach a yentilator would serve well in a system of brick 
sewers upon a large estate in the country, but it would act feebly in 
the sewers of populous towns, in comparison with the yentilation which 
such sewers ought to receiye. 

Another peculiar arrangement of pipes which might, in some com* 
binationof surroundings, become almost indispensable, is seen at Fig. 
64. It is a system invented for sewerage in running sand or wet soils, 
and consists of a drain-pipe of large diameter, supported by a loose 
pipe-rest upon a subsoil drain below. It was patented,, and is 
manufactured solely by Messrs. Brooke and Sons, of Huddersfield, 
and several miles of it have been laid down by some Liverpool 
engineers, with great success. 

This system provides a comparatively dry foundation for drainage 
pipes in swampy and insecure ground, as the subsoil water is carried 
off in the retort-shaped pipe underneath. The joints of the subsoil 
pipes are loosely protected by clay or other material, so as to admit 
very freely the subsoil water, but prevent a large ingress of sand or 
earth. The chief merit* of the invention, of course, consists in 
enabling a water-tight joint to be made in the upper or sewer pipe, in 
providing a more solid foundation, and also in due time permanently 
reducing the water level below the level of the sewer. The water 
above this level is shut out from the sewer and seweragOi and is made 
to flow in the subsoil pipe where most wanted, and this comparatively 
pure water can be at any change of level turned into the upper or 
sewer pipe through a man-hole, and used in flushing the subsequent 
lengths of sewer. Or a man-hole can be made in the sewer above^ 
and on removing a cover underneath this in the bottom of the sewer 
pipe leading to the subsoil pipe, the storm or other waters can be 
utilized in scouring the subsoil drain itself . 

Mr. Long, of Yarmouth, in 1857, invented a drain for distributing 
sewage over farm lands ; and Fig. 66 shows a plan of the tmderside of 
a pipe of his, with perforations made in it to admit of the liquid por- 
tion escaping into the earth ; it also exhibits the socket of these pipes 
and the two strengthening flanges that run along the outer circum- 
ference. Fig. 56 gives a section of his drain-pipe, with a metal or 
wire shelf in the same so contrived as to separate the solid from the 
liquid sewage. I have been unable to obtain any information respect- 
ing the working of these pipes. I greatly doubt their success. 
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A yery useful American combined bordering and drain tile for 
forming the borders of flower beds and edging walks is sketched at 
Fig. 65a* It is known as Biehl's patent) and the pattern should be 
popular on this side the Atlantic. 




I will here describe the patent open channels and flanges of Messrs. 
n. Doulton and Co., of Lambeth, which have been specially eontrived 
for sewerage, irrigation, and for use in sewage farms. The channels 
or gutters are of earthenware, and these are glazed, as it has been 
found that not only ditches and rough conduits of bricks, but also 
unglazed material, harbour vegetable growths and impede the flow of 
the liquids, not to mention the incessant labour of cleansing them out 

These channels are mostly semi-circular in section, as shown at 
Figs. 57 and 68, and are either socketed or butt-jointed) as may be 
required. Situated along the sides are moulded coping pieces^ cast 
hollow to save material, and these are flanged as seen. The flanges 
can either be fixed the same height on both sides, as drawn 
at Fig. 67f and the overflow of sewage made to pass over both pro- 
jecting lips, or one side can be made higher than the other, thus 
forming a capital footway for the labourers. These carriers or distri- 
butors are made from 9 in. up to 30 in. in width, but a concrete backing 
would be advisable where the larger diameters are adopted. Fig. 58 
shows a cheap and effective system of deepening the channel and so 
increasing its capacity, which is done by the insertion of an interme- 
diate tile laid between the semi-pipe and the coping. At Fig. 59 is 
engraved another kind of pipe made by the same firm, with a longitu- 
dinal slit along the top to allow of the overflow of the sewage-charged 
matter upon the land. 

For stopping, diverting, andregulatingthe distribution of the sewage, 
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Messrs. Donlton and Co. enpply the stoneware sluice yalTes wMoh I 
show, (taken apart to ezliibit the working) at Fig. 59a. A method of 
using these yalves so as to permit the mains to be completely buried 
out of the way of ploughs, is shown at Figs. 595 and 59(7. By dosing 
the yalye shown on the elevation at Fig. 595 the sewerage rises through 
the pipe shown above the main on Fig. 59c, and discharges right or 
left throug)i the two yalves there into the distributing carriers. A 
lidded pip^, like Fig. 17> page 12, is here especially useful, as if one 
is put next to the sluice, the interior of the yalye can be easily 
reached. This deep main adaptation of Messrs. Doulton's yalyes is 
the invention of Messrs. Lawson and Mansergh. 

CESSPOOLS Aia> UQUID 1IA17X7BE TANXS 

It will not be necessary to explain what a cesspool is," for, unfor- 
tunately, they are still too common. I use the word cesspool in the 
sense of an underground tank, made to receive all kinds of manure 
and effete matter, not in the sense of a large trap, such as is drawn at 

Fig. 595, and which represents an Edinburgh 
street area cesspool, serving only to disconnect in 
a primitive way the house drain from the system 
of aewers. The sketch here given is copied from 
^^^ the Builder, and exhibits a cesspool trap with an 

evaporating surface of seven feet, emitting, of course, a horrible 
stench around. In Yorkshire the word is also applied to an effluvium 
trap of a similar description. 

The true cesspool is now being fast abolished in towns, and will 
soon be permitted only in outlying districts, where there is no drain- 
age system. In some towns, however, even up to the present day, 
they form the only kind of drainage receptacles, and many of them 
are not cleaned out for ten or twenty years. I could name a fashion- 
able watering-place in the south of England which might justly be 
called a town of cesspools. Would it be believed also that within 
two and a half miles of Eegent's-park that there exists a suburb, 
containing 1500 inhabitants, whose houses drain either into cesspools 
or into an open ditch. Yet such is the fact, and what is more, I have 
every reason to believe that much of the foul matter reaches t}ie Be- 
gent*s Canal, by way of its feeders. 
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It was calculated, in 1848, that there were over 300,000 of these 
cesspools in London •alone, with an exhaling snrface of 2| laillion 
superficial feet, or nearly 62 acres, and containing oyer I7i million 
cubic feet of foul material. This state of things was also declared to 
carry off before their time about 26,000 people. To point the moral more 
conclusiyely, I haye only to instance the late outbreak of f oyer at Buenos 
Ayres. In that city, as in most others on the~ Hiyer Plate, sometimes 
as many as six cesspits are to be found under a single house ; and 
when the last of these are full another one will be dug. The result 
is, that not only do the inhabitants moye about in an invisible feyer 
cloud, but the few manantiales ot springs which they possess, and the 
majority of the dlgihes, or coyered rain water cisterns, suffer horridly 
from infiltration. And not only in this wholesale manner are cesspools 
dangerous, but they may become singly a source of peril if not regu- 
larly cleaned out. A periodical cleansing, say once a month, is indis- 
pensable to health. If allowed to remain uncleaned for a longer space 
'of time, say eyen six months, the sulphuretted hydrogen eyolyed be- 
' comes highly pestiferous. Cases of asphyxia moreoyer often occur 
in emptying night-soil tanks ; for instance, not long ago, at Bradford, 
one of four men engaged in cleansing one, only 7 ft. deep, succumbed 
to the foDtid gases. I wiU, howeyer, not enter into the different 
systems used in London about twenty years ago, for emptying 
these receptacles, when, by the cylinder and pump process, 
twenty-four loads of soil were pumped out at a cost of only 24s., in 
less than f oiir hours' time. Still this is sufficiently wonderful. The Sur- 
yeyor to the Metropolitan Commission of Sewers informed the Board 
that, without such machinery, the remoyal of the deposits would 
haye occupied three nights, and cost just twenty times the expended 
sum. In Kew York the street cesspools are similarly emptied eyery 
day, and the cost of the engines used, ayerage, I belieye, the simi of 
£20, when worked by hand labour, as would be the case on eyen a 
yery large establishment. 

In the proper place, under the head of ashpits, I will describe the 
best kind of sanitary appliances for isolated houses and small hamlets. 
At present, and still using the word cesspool in its true sense, as a 
receptacle for sewage and waste water, I will explain the best system 
of constructing them on the liquid manure tank principle. The tank 
should be arched oyer with a manhole in it, and neyer deeper than 
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6 or 7 ft., though as long as oonyenient. If much deeper the hydro- 
statio pressure will necessitate expensive walling. The walls should 
he hoilt of hriokwork in cement, and should he puddled hehind with 
a foot of well-worked olay, and rendered oyer inside with hest Roman 
cement. The hottom should also he formed of an inverted arch, and 
should slope towards the end where the pump is to he fixed. The tank 
should also he divided at some distance from the other end hy a gal- 
vanized iron grating, which would prevent the solids from reaching 
the space devoted to the more liquid manure. If too small to cover 
over with an arch a flagstone can he fitted over the whole, hut in any 
case a moveahle stone should he laid over the manhole, toenahle the 
grating to he cleaned and the solids from time to time removed. An 
upright pipe for ventilating purposes should, moreover, he fixed to the 
tank, resting, for instance, upon the top of the divisional wall and 
ahove the overflow. Such a tank, 10 ft. long 6 ft. wide and 6 ft. deep, 
ought not to cost more than £10. 

Provided with a tank such ad I have just descrihed, in the hest 
Eituation for the gardener's use, means should he provided for the 
purpose of utilizing its 'contents. The lifting from the well can he 
efleoted hy a pump fixed over the weU, of the kind which is used for 
filling huckets, that is, without any delivery hose ; or a pump can he 
fixed in the centre of the garden, or wheeled ahout, with such a hose 
attached, and with a suction tuhe of proper length. A still more 
powerful apparatus can he made, serviceable for either of the ahove 
purposes. In the distribution of the manure, sometimes a tank harrow 
is used, and the liquid dispersed by a watering can, or a tank harrow 
is fitted up with a pump and made to deliver the contents through a 
hose like a fire engine. The last-mentioned system is the best, and 
in the end the cheapest* 
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A galvanized iron liquid manure pump for general use is shown at 
Fig. 59e, and this is the simplest method of pumping into a barrow» 
or into wooden or other distributing troughs, in order to swill the 
roots of the plants* A more elaborate article, fitted with a hand 
branch, a rose, a single jet, a suction hose, and a strainer as well, and 
known as Orford's patent standard force pump, is exhibited at Fig. 
595. This will draw water horizontally, say from a pond with the 
hose lying upon the ground, a distance of 150 feet, or if fixed oyer a 
well or tank it would raise the contents 20 feet perpendicularly, 
throwing in each case a continuous stream. A somewhat smaller 
pump is made, moreover, on the same principle, but with a puU- 
up handle. A strong hand-pump, for the same purpose, is drawn at 
Fig. 59^, consisting of a gun-metal barrel and a copper cylinder air 
vessel, fixed up a galvanized iron platform, to which the suction 
hose is attached. Two delivery hoses are screwed to two outlets at 
the centre, and one to the top of the air vessel if necessary. If wanted 
to be fixed beside the well, it is bolted through holes in the platform 
to planks, but, although the air vessel and long lever handle give it 
a heavy appearance in the sketch, it can be easily carried about and 
worked by a man. Such a pump will discharge, in an uninterrupted 
stream^ to a distance of 40 feet* 

A barrow on wheels, to hpld 25 gallons of water or liquid manure, 
constructed of sheet iron, with angle iron frame, is given at Fig. 59A, 
but at Fig. 59t is drawn an improved engine with brass pump^ air vessel 
and lever handle, which would be far more serviceable. This latter 
-would eject a compact column of fiuid some 40 or 50 feet distant, and 
yet be worked by one man, pumping with one hand and discharging 
with the other. In these pumps and distributors the round jet can 
be superseded by a fan upon the hose, which will emit the liquid in 
the shape of fine spray. I consider that this is, however, only usef al 
for watering. As a rule, the liquid sewage should be distributed at 
the roots of the plants, which is sewage irrigation in fact, on a small 
scale. Some of the above engines would be valuable even in case of 
fire. Of course a double barrel or double action pump would be more 
effective than any of the above, but they would be on too large a 
scale for private establishments. The following are the prices of the 
above, taken from a London circular, that of Messrs. Sheath Bros.» 
City-road. 
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Fig. 590, without head, 25s. ft SOs. ; with held, SOs. to iOs. ; mxction tail pipe. 

Is. ft Is. 3d. per foot extra. 
Fig. 50/, with 9 ft. of dellTery hose and 3 fu aaetioa hose, and strainer, 70a. ; 

Ladies' size, 58s. 6d. 
Fig. 59<;r, as shown, lOOa. ; on a harrow, 2203.; snetion hose, galvanized, 3s. Cd« 

delirery hose, I v. Gd. per foot run extra. 
Fig. 50A. to hold 25 gallons, 45s. 
Fig. 59i, to hold 12 gallons, 63s. ; 16 galls., 788.; 21s. galls., 1058. 

There is one thing greatly conducive to the healthy state of the 
outhuildings, and that is Tvhitewash. It is to be regretted, howeyer 
that in most places the people are " getting above it," or only practice 
it when driven to it by the authorities in their enforcements of the 
Sanitary Act of 1866. Common whitewashing can be practised witli 
great advantage on walls in the neighbourhood of the sewage tank. 

Disinfecting whitewash has hitherto been made np by adding to 
every bucket of limewash half-a-pint of undiluted carbolic acid ; but 
it can be made in many other ways. The ordinary whitewash is well 
knowU} but I give here a method of making it,- copied from an 
American paper, which is well worth attention. In America they use 
the whitewash brush quite as much as in Wales. 

*' Take a clean watter-tlght harrcl, or other snitahle cask, and put into it half a hoshel 
of lime. Slake it hy pouring water over it, hoiling hot, and in fiufflcient qnantity to 
coyer it 5 in. deep, and stir it hriskly till thoroughly slaked. When the slaking has 
been thoroughly effected, dissolve it in water, and add 2 lbs. of sulphate of zinc and 
'1 lb. of common salt : these will cause the wash to harden, and prevent its cracking, 
which gives an unseemly appearance to the work. If desirable, a beantiM cream 
colour may be commuicated to the above wash, by adding 3 lbs. of yellow ochre ; or a 
good pearl or lead colour, by the addition of lamp, vine, or ivory black. For fawn 
colour, add 4 lbs. of umber— Turkish or American, tiie latter is the cheapest— 1 lb. of 
Indian red, and 1 lb. of conunon lamp black. For eonunon stone colour, add 4 lbs. of 
raw umber, and 2 lbs. of lamp black. Ihis.wash may be appUed with a conunon 
whitewash brush." 



CHAPTER IV. 

OEDINARY HOTTSE-TEAPS, WASH-TROUGnS, AND BASUTS, 

TjuppiNa is tlie interposing of water between the atmospliere wbicli 
we breathe and that which is contained in drains and sewers ; and it 
has engaged the attention of sanitary engineers since, at all events, 
the year 1840. Traps^usefal in an .auxiliary sense only, and 
on no account to be solely depended upon—have undergone nearly 
every possible modification ; but as all traps ought to have a shield of 
water to ward off effluvia, it follows that they must mainly differ from 
each other in shape, size, and material. 

Generally speaking, a trap should be constructed of metal or 
pottery, as the cost of cutting bricks, and of hewing stone, and 
dishing out the surface is comparatively great The chief reason for 
this, however, is because bricks or stone collect filth and absorb 
grease, whilst the glazed or enamelled terra cotta, or the smooth- 
surfaced cast or wrought irons are free from these drawbacks, and are 
also readier cleaned* I should like to see all iron traps subjected to 
the Lavenant patent preserving process, which I shall describe imder 
the head of water appliances. A trap should also be contrived so as 
to exclude vermin, but this is more applicable to the- larger articles. 
Eats are proverbially given to exploration, and have been known to 
dive in at one end of a syphon pipe-trap and out at.the other, in their 
predatory excursions. 

There are traps and traps, just as I may say that there are watches 
and watches. Despite the difierences in the escapements, these time- 
pieces all give more or less correct time for a season, and in a similar 
manner all the various traps really act as traps for a certain period. 
But as the best watch is that which is constructed on the soundest 
principles, of the best materials, and which needs the fewest repairs, 
so the best water trap is that which for the longest space ensures an 
unbroken water seal at the junction to the drain. I could even say 
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that as watches, constructed for special purposes, are to bo judged by 
the maimer in which they fulfil all the particular requisitions, so a 
trap is not to be condemned because, whilst meeting the requirements 
of one case, it proyes a defaulter in another. To complete the simile, 
yentilated traps, which I will describe anon, are to closely sealed traps 
what highly finished chronometers are to the finest leyer watches, 
absolutely necessary under special conditions. 

It will, howeyer, hardly be credited that the syphon trap, figirred 
at Fig. 39, page 14, now the commonest article of use, was not in- 
yented preyious to the year 1844, and that» eyen in 1846, it was joined 
below the water-line, and consequently open to yery graye objections, 
whilst proying a real boon. Whateyer may be penny-a-lined abont 
the ciyilization of the ancients, I do not think that traps were eyer 
dreamt of by them, for we haye dug up quantities of pipes on the sites 
of ancient cities, and found no trace of such an article. Indeed, the 
inyention was considered twenty-four years ago so noyel that it was 
not unusual to hear different people disputing the origination of this 
simple contriyance ; and, in 1848, I notably recollect three or four 
wordy claimants to a self- acting trap which is now altogether shelyed. 
Let us, neyertholess, honour these men. Let us consider the immense 
stride which they made out of tho doacine darkness ; and if we cannot 
in our thankfulness exactly separate our wrestling benefactors, let us 
pour them out a pure libation, eyen if they come before our mind's 
eye all bundled up into one like a Hindoo god. 

A house trap, as I stated before, is not to be relied on solely. 
Neither the kitchen sink, the scullery washing-trough, the lavatory 
basin, the bath oyerflow, or the cistern waste should be without a 
trap ; but the trap should just have sufficient to perform, which is 
mainly to keep out the cold air in winter, or the slight effluyium 
which might rise up from the open grating oyer which the waste pipe 
of the aboye places empties itself. 

SINK XRAPS. 

At Fig. 60 I sketch a round sink trap ; at Fig. 61, a square sink 
trap ; at Fig. 62, an oblong sink trap, and a general section of these 
commoner traps is figured at Fig. 63. 

Modifications of the ordinary sink-traps are exhibited at Figs. 64 
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and 65, and their working is obvious without drawing a section. 
What are usually called D sink traps are also very handy articles. 
Tig. 66 is a D trap without a hinge, and Fig. 67 a hinged trap of this 
description, whilst a section of both is shown at Fig. 68. An im- 
proved D trap, as will be seen by the section. Fig. 70, is shown in 
elevation at Fig. 69. Of those sink traps, however, the traps of which 
are formed at one side only, I figure two— viz., Fig. 71, with its 
section, Fig. 72 ; and Fig. 73, with its section, Fig. 74,--the latter 
being shown with a hinged lid. The foregoing are all made in cast- 
iron. I append the prices, delivered at the railway station by the 
manufacturers, Messrs. Butt and Co., ironfounders, of Gloucester. 
Amongst small earthenware traps for house use, notice ought to be 
directed to the horizontal house-trap, Fig.. 75 ; to the down-outlet 
house-trap, Fig. 76, and also to Fig. 77, or what is called the Man- 
chester house-trap. They are made and sold by Messrs. Brooke and 
Son, and as simple traps are simply perfect. 
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Sink Trapt Giving Aecm. 



IT' T- 7B- «o. ■ 

The taomeiit we leave the abore Btereotyped trapii we pass directlf 
into the graBBy meadows of InveatioD, and, aa ve shall shorUj 
obserre, tlie crop ia not a sparse one. If the reader looks again at 
^ig. 72 he will obserre that tbete is no means of access into the waste 
pipe after once passing up the diyisionof the trap. To remedy this> 
which in a large trap would be an evil, Mr. Lowe some time B|ro 
inveuted a trap which is shown at Fig. 77a. A small perforated lid is 
here made to rise np, by which means the refuse can be collected 
in the trap-bottom, and a small orifice is also left oyer the 
main deusent, through which a cane can be passed to clear out any 
obstmction in the wast« pipe itself. Mr. Simmonds also, a London, 
plumber, oontrived tlie enamelled iron sink shown at Fig. 7S. Instead 
of having: the diaphragm or midfeathei which projects ^m the top 
to the middle of basin curved, as shown at Fig. 72, he makes part of 
it vertical where it rests in the water, and above that he forms an 
opening, which he closes by a plate, screwed on when the trap is in 
nse, and easily removable when it is wanted to push a cane down the 
ontlet pipe t« clear it from obstrnctions. A good feature in. this trap 
JB the forming of the overflow channel exterior to the bodyof trap, by 
which means a good scouring can be secured. A sink trap, of a 
different constniotion, is sketched in section at Fig. 79, the patent of 
Mr. Onmmer, of Botheiham, in Yorkshire. In this instance the 
pipe-head is enlarged to a cap, and fitted at top with a loose gratdngr. 
There is alBO a trumpet-shaped tube made having a grating cast to 
it, from the centre of which grate an inverted bell is suspended by an 
iron rod. The trap is thus complete, and the solid matter stops at 
the bottom of the cup, there not being sufficient room for it to paas the 
water joint. When the whole is screwed down to the sink, it is not 
easily tampered with by servants. It can, however, be quickly 
cleaned out when wanted, as upon unscrewing it the perforated plate 
or grating at top oomes away, and brings with it the whole of the 
trap. 
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The beet trap vhich I bave jet met witb tn prevent the pnjilcs 
wWoh. are oontiunUy played witli the gratings, and to compel the 
housemaid to collect in the proper basket the mnltitadinooB scraps of 
fcod that would benefit alike the pig or the fowl, ia that knoivn as 
Antill's, a plasterer, vho invented it in 1S68. It is made and sold at 
Mr. rinoh's Sanitary Works, 181, High Holhom, London, and I give 
a sketch of it at Fig. 80. It ia made of pure pig-lead, but the larger 
sizes can be got cheaper in iron. The lock grat^ to fit upon the top 
of this trap was invented by Mr. Stidder, the Manager, and is shown 
at Fig. Bl. The peculiar key or spanner fits into two holes of the 
perforated plate, and a thrust of the hand locks or nnlocks it. No 
screws are needed, and the device is tk? ingenions. In the larger iron 
traps of this dcsciiptioii a kind of railway carriage lock is fixed near 
one part of the rim, and is more efieotiTe for the heavier lids. These 
lock grates are separately sold of all diameters, with their proper 
looking rime, so that they caa be soldered down over any existing 
traps whatsoever. 

The very best oonstmcted sink traps will foul with grease in time ; 
bat if the mistress, or housekeeper, would keep the keys and see them 
duly cleaned out at regular intervals, the above traps, and trap 
gratings, would prove a boon. A similar trap was introduced to notice 
by Messrs. Tye and Andrews, of London, about ten years ago. Its 
arrangement is shown at Fig. S2. The main feature is the abolition 
of the trap at the top of the waste pipe, and the substitution of a 
syphon trap low down in the pipe. Should the drain require frequent 
flushing, by lengthening the distance between the trap and the 
grating, advantage Is gained of a good column of water to foroo a, 
passage to the drain. 

I need only append the prices of the two laat-mentioiied traps. 
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Peculiar Sini IVojw. 



WAn improTed lead trap for tinka, &<!., tha invention 
of Mr. Laing, is sketched at Vig. 82a. On the top 
surface of the outlet shonlder of the trap « bnss 
manhole ia fixed so as to enable the trap to be oleaned 
out. He oonudercd that the donbled lead division 
maVe> a better dipping inrface than the nmal sharp edged onea ; bnt 
I look upon the open cleft which ia thna fbrmed leady to receive 
an; noisanoe ai a decided fault> 




I cannot forbear noticing here a peonliar sinlc trap jmtented bj 
Ur. Buxton, a contractor, of Hnnalet, in Yorkshire, about 1866, and 
tbeiefoie draw it at Fig. 83. He conitructa an earthenware teapot- 
shaped veeael, the spout of which forms a communication with the 
pipe of the sink, and at the bottom, where it joins tlie ejection pipej 
it is tapered out to receiTe a conical plug attached to a float. TTpon 
tlie entrance of water into this receiver, the float rises as a matter of 
couTset and the waste water is carried awa7> The suspenuon string 
keeps the cone, float, and plug in position, so as to flt exactly upon 
the packing roond the outlet. One peculiarity of this trap consists 
in its efficiently carrying' off solids as well ae liquids. 

An elaborate invention for a sink trap ia drawn at Fig. 81, the 
production of a gentleman named Wilson, who patented it in 1870. 
When eloped down, the spring presses forcibly upon the indiaiubbei 
hand fitting in the groove atonnd the trap, and so shuts oEf the smell- 
The traps are threefold— the bell-trap at the bottom, the tight-fittjng 
flange upon the indiambber, and also any water that may lodge on 
the top of the indiambber flange. When the eiuk is in use the chain 
is pulled up, and a pin passed through a linV of the chain on the top 
of grating. Thb trap is manufaotured by the Caiion Company. 
Upper Thames Street, London. 
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Our American cousins have a yery peculiar sink trap, known as 
Faber*s Trap, shown at Figs. 85 and 86. It is composed of a ferrule 
or ring, witli a broad flange at the top made to rest on the bottom 
of the sink, and at the top of the waste pipe. To the barrel of this 
flange two half-funnels are pivoted by four small rivets. These shells 
project down into the waste pipe, and when empty close by their own 
weight, forming a longitudinal joint in the whole length, which is 
both gas and water tight. Waste water flowing from the sink parts 
these asunder, as shown at Fig. 86, and they subsequently close 
together, as shown at Fig. 85. Another Transatlantic sink trap is 
c^xhibited at Fig. 87, which is a decided improvement upon many of 
the iron sink traps used by the million in this country, and was 
invented by Mr. Shaw in 1864. It acts both as a sink strainer and 
stench trap. The outlet pipe is made with an enlarged mouth, and 
there is fitted within that a circular flange, with a curved ring pro- 
jecting a short distance downwards. Underneath this is a hemi« 
spherical cup, the edges of which extend a little above the edges of 
the last-mentioned ring, leaving a space between the two, where 
water, but not solids, can freely pass. It is covered with an ordinary 
grating. 

WASH TROUGHS AITD BASINS. 

These contrivances naturally follow the subject of sink traps, but 
I win only mention a few late improvements upon them and then 
notice the traps which are useful in the yards and roads. It must be 
understood that in all cases I advocate the delivery of the waste pipe 
into a drain disconnected from the sewer, or a delivery at a foot above 
an open yard grating. On no account should the overflow pipe of a 
sink or basin connect with the main drain. Perhaps half "the ills 
which flesh is heir to " might be traceable to some such a pernicious 
arrangement. 

Although not long introduced 
l:^ the ordinary troughs and basins 




I with plugs at the bottom and 
I with supply taps, and the still 
^ newer ones with stop valve sup- 
89 90, ©J. plies, are sufficiently familiar as 

not to need any description. I have to call attention, however, to 



88 



Wash TrougJiS and Baaim. 



Boveral improTements wHch merit eyery reoommendation, and will be 
found invaluable about a Louse. One of these is the scullery sink, 
with the Antill trap. This sink complete is shown at Fig. 88, and is 
made of pottery ware, fitting in the simplest way upon the half brick 
wall running underneath. It also rests on a chase in the wall. They 
are made to suit 3, 3}, and 4 inch waste pipes. If the reader will 
compare this sink with that drawn at Fig. 89, he wiU see the differ- 
ence between a good trap and an indifferent one. This trough, 
Fig. 89, is an American onoi Carson's, and it has been in use there for 
about ten years. It is merely a small dip trap formed in a chamber 
under the trough, the eduction pipe passing into it sufficiently high 
to seal the trap with water. A wash trough haying an intercepting 
chamber is drawn at Fig. 90. The discharge plug passes the waste 
water into the trap beneath, and any article which may haye sunk 
through the yalye at the bottom can be recoyered by turning the 
thumb-screw below the trap.* No sediment of any kind can pass 
into the drain. A stench trap is also formed in the chamber shown 
by the dotted lines at Fig. 91, which figure shows a basin of a similar 
description, but fitted up with a patent anti-yibration stop-yalye 
adapted for hot or cold water. The article-intercepting trap is the 
same in both. 




A very cleanly washstand slab, which drains the soap and brush 
trays, known as the Atlantic wash slab, is drawn in plan and section 
at Fig. 92a, and this costs, with patent plug and chain, a guinea. It is 
manufactured by Copeland and Sons, of Stoke upon Trent. At 
Fig. 926 is exhibited a washing sink with trap below, constructed en- 
tirely of glazed earthenware, and therefore rather a novelty. It is 
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made by Mr, Grieye, of Prestonpans, and would be a desirable artide 
if it were not so liable to breakage. Another very useful and simple 
slop basin, costing 28s. 6d. complete^ is shown at Fig. 92, where both 
the basin and lock-grate stench trap rest upon a stand screwed to the 
floor. By pressing the stop Talve at top all impurities are removed 
by the flush of water which follows. Several of these carefully de- 
signed contrivances will be found quite a necessity about any cleanly 
conducted establishment. The traps, Figs. 90 and 91, are manu- 
factured at the High Holbom Sanitary Works, London, and the 
prices of the fittings, not including the troughs, or basins, which may 
be of any ordinary sort, axe as under :— 
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There is a favourite basin^one that has seen good service over the 
whole world, and known as a tip-up basin. It will be found useful 
where it might be feared that any deposit left on the plug-hole drained 
.basins would be a mean? of communicating disease. One kind of these 
basins is drawn at Fig. 93, and is made and sold by Mr. G. Jennings, of 
Lambeth. The prices vary with the quantity of ornament and thenumber 
of basins, though they are also sold singly, and fitted up on suitably 
cheap pillars. In this kind of tip-up basin the used contents are thrown 
direct from the basin by tipping up the projecting lip, and the lower- 
ing of it to its former position ensures a fresh supply of water. A 
still better basin, in my opinion, is drawn at Fig. 96. It has just been 



40 Waste Shmiitl Never Lead Direct to Sraiu, 

introduoed by Mr. Finoh, and is oalled the Pivot Supply Lift-up 
Baain. The hot and cold watei both enter the baBin throngh the 
pivots, and by this means & more effeetael flush is given to the 
basin whilst inverted. The rapply valves and other obstraotions on 
the top of the Blab aie here alao dispensed with. An American wash- 
trough trap (HutfieU'^ is shown at Fig. 94, and we figore it for its 
peouliarity. The lower end of the depending waste pipe is cut to an 
acute angle, and a dap is hung to tlus so oi to fit okeely to the edges 
of the pipe. Just alwve the hinge of the flap a weighted lever is 
balanced, which keeps the valve closed when no fluid is passing down. 
The valve is enclosed in a box, drawn partly broken in our skefeh to 
show the lever. The worst of this kind of trap ia, that it is not water- 
Bcaled. 

in no eaie should the wa^te pipe of sink, lavatory, ol bath, or any 

of the safes thereof, lead direct into the drains. Yet, how frequently 

is this the case, and a special card of invitation sent out to Disease 

and Death. It most also he remembered that it is every whit aa 

dangerous if these waste conduits lead into the soil pipe of a closet, 

or into a rain-watei pipe, which ia in direct oontaot with the drains. 

Waste pip^ from the above-named places. 

and alsb all run-water pipes should be led 

down to within 12 or IS inches from the 

gronnd, and should deliver on to the grating 

of a gulley or yard trap, such as sketched 

at Figs, 99 or 102, p. 42. If needful, a 

t lai^er yard trap can be used, saoh as shown 

at Fig. 9Sii., which is an adaptation of Fig. 109 

p. 45 ; or if thisia too small, an effluvium trap 

can be oonstnieted of bricks and mortar, as 

rfiown at Fig. I28a p. 65, but with the pipes delivering themselvea 

over instead of under the grating of the trap. 

This cutting ef Uie conneetjon of the waste pipes with the drain does 
not, however, as I before stated, dispense with the necessity of a 
trap in the sink, wash basin, or hath bottom, or of a syphoti trap in 
the pipe itself. Trapping will still be necessary to keep the cold air 
from the inside of house. If the gulley trap, over which the waste 
pipes discharge, smells ofTensively, it maybe necessary to fix withinit 
a tray of some deodorizing materiaJi such as is raconunended farther on- 
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An attempt to obviate the necessity of disconnection 
of the sink with the drain is exhibited at Fig. 955, 
and is the invention of Dr. Taylor, of Anerley. A 
shallow sink is here famished with an ordinary bell 
trap at the npper end of the waste pipe, and the 
other end of the waste pipe is tamed up to act as a 
syphon. This last portion is enclosed in a valve box, 
which contains a float or valve somewhat resembling 
that at Fig. 83, p. 36. The continuation of this valve box downwards 
is throngh a snrroonding annular box of charcoal, and thus is con- 
stituted in a certain sense a filtering chamber for return gases. 
Below this is the usual syphon trap. The chief feature here is the 
application of charcoal to counteract the return gases from the drains 
into the house. I illustrate this system in case an instance might 
occur in which disconnection such ajs I have before recommended is 
impossible to*carry oat> 



8 



CHAPTEET. 
TABS, omxT, um boad Tiurs. 



TASD OVLLT TEAPS. 

Th£SB, as vill be seen, are in a manneT distinct from vliat an called 
Street OuUj Traps, and are used in scnlleiy floors, oonrtyards, areui 
in'stables, oowhooses, and so on. 




Fig. 96 is called a round gaily, Fig. 97 a sqaiue gal^j, and Fig. 98 
a rectangular giilly trap. These three patterns are oaually ol earth- 
enware, and are fitted with earthenware perforat«d povers. They are 
made at all the clay works, and the prices we give below ate those of 
HesBTB. Brooke and Bon. Where mooh silt or sediment of any 
kind, is pievalent, these gullies are generally made as shown 
at Fig. S9, with a dished coTer, and an iron grating laid atjore 
it. A DBefiil departure from the stereotyped plana is diawn at 
Fig. 100, and is known as fTorthea'a Improved Trap, made and sold 
at Lambeth. Figs. 101 and 102 ate differently construoted gullies ; 
the first-named is not oalcolated to do much work, however, and is 
fittest for areas, whilst the latter would serre very Well to drun 
a moderate-sized backyard. 

A civil engineer of Eingeton-Qpon-Hull, Mr. Shatpe, has lately pa- 
tent«d the gully figured at Fig. 103, and claims the application ol 
l^ed stoneware ot othei impermeable material to this rather peculiar 
and solid arrangement of gully tiap and moveable covet. A Wei- 
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lington builder, Mr. Shaw» introduced, about ten years ago, the trap 
shown at Fig. 104, and the novelty lay in the formation of the joint 
where the trap rests in the frame., ^hen fitted in a laundry floor, for 
instance, water would nearly always rest in the groove, and so form 
an hydraulic joint, but evaporation would follow exposure to the sun, 
and in that case ike inventor preferred the groove to be filled with 
sand. I cannot approve of this arrangement, and give it as a foil to 
show up its betters. 




Mr. Newton, of Preston, four years ago, patented an improved gully 
or stench trap, which, where a little expense can be gone to, is a de- 
cidedly recommendable arrangement. Its general features are ex- 
hibited at Fig. 105. Attached to the cast-iron grating is a cast hop- 
per, which, by its shape, reduces the evaporation caused by sultry 
weather to a minimum, and in winter, doubtless, tends to prevent 
the freezing of the. contents in the receptacles below. The hopper rests 
in the socket of the sediment box, and on the side of the box there 
is a syphon arm attached, forming a [complete trap, through which 
the waste water flows into the drain. This box would be operative 
whether the box below was full or empty. An inspection cap is fitted 
80 as to give access to the dip trap. An American contrivance for 
these general purposes (Williams's Stench Trap) is shown at Fig. 107« 
A new feature is the close proximity of the flat part of the middle box 
to the inclined apron piece. This arrangement would intercept all 
substances likely to obstruct the drain pipe. 

It would be quite in place to mention here the trap Fig. 106, which 
was introduced by the inventor of Fig. 104. This is afixed trap, specially 
contrived so as to be set in the mouth of a drain in a vault or other 
place where the drain is on a level with the floor in which the trap is 
built. To clean the trap the grating has simply to be taken up, and 
the silt removed ; the disk should then be filled with clean watert 
and Ihe grate relaid in the rebate of the trap frame. A remarkably 
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good trap for laniidry, or scullery, or dairy use to be inserted in the 
floor is shown at Fig. 108, made by Mr. Fincb. It is an Antilles trap, 
made of iron, and set in a block of pottery 4} in. tbick, and eitber a 
brick or a half -brick in length, so as to coarse with brickwork-on-edge 
paviDg. By building it into a glazed pipe, as shown, all rats and other 
yermin are effectually excluded from an entrance by the drain. Fig. 
109, made and supplied by the same firm, represents a stable, cow- 
house, or stableyard trap. The well under the grating receives any 
gravel or refuse washed through the grating, and the second well under 
the hinged cover stops any finer sediment which may have got through 
the trap from getting into the drain pipe. If so Required, the refuse 
water can pass down direct into the sewer from the second chamber 
by the dotted lines, and the glazed drain pipe at the side in *that case 
is dispensed with. I can strongly recommend these two last-men- 
tioned traps. 

EAETHENWAEE TAED GULLY TEAPS. 
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Fig. 99 9 inch diameter and 4 inch outlet, "with dish coyer and iiron grating 

complete 8«. %d. each. 

Fig. 101 8 inch square at top, and 4 inch outlet, 3«. %d. each. 

Fig. 102 8^ inch square inside, and 4 inch cutlet, Trith iron grating, 5«. 6i. each. 

XBON TAED, &C. TEAPS. 

Fig. 108 set in pottery ; block complete, 8| inches square, 69. each ; 18| inches 

square, 7^. each. 
Fig. 109 to suit drains, 6 inches in diameter, 20«. each ; made also in large sizes. 



EOAD GULLIES. 



It may appear arbitrary in me to draw a strong line of demarcation 
between these and the last-mentioned traps, but I do so chiefly in the 
interest of the reader, who might otherwise be perplexed by the jnul- 
tiplicity and complexity of these articles. For a similar reason I will 
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alao re-diTids the Boad Qnllr Traps mto— Isti oomiuon trapped 
Bollies; ind, Blodge box trapped goUies ; and 3rd, peenliar trapped 
goUiea, inoIudiiiK lerer balance traps, ball Talve traps, and the like. 
I will also point out their chief merits and defects. It ia to be bome 
in mind that, althoaghtbey are concreted under the term road gollies, 
tiiey are no less applicable to the garden ot the form. 

fiOlUIOK IBAPTltD EOAB fiVLUES. 



Eartiienware gnllies of this description hare been invented to re- 
place those formerly made of brick-work, the joints of which were 
always Eubject to leakage. The smaller sizes are eorered wiUt stone- 
ware gratings, and the larger ones, (snch as figured at Fig. 110, repre- 
senting a gnlly of eighteen inchea bore, and four feet in depth,) are 
supplied with an iron grating to rest upon the brick or atone cnrb, 
shown dotted in onr section, and which represents the space taken up 
by the flagging or paring. This gully is made by Mesars. Donlton 
and Co. At Fig. Ill is shown another Lambeth patent gnlly by 
Mt, Oeorge Jennings, the case being made of iron, and a propor- 
tionabljr strong iron grating made to drop into the frame. It is suffi- 
ciently explained by the sketch. These gnlly traps are made also in 
a skeleton form, that is, without the outside casing, and with merely 
cross belts to build in the briokwork, so as to hold the trap essentials in 
position (seeFig. 112). The difference ot cost ia so slight thatthe pre- 
ference should always be given t« the former. Fig. 111. The inventor 
of Figs. 101 and 106 presents also a gnlly of a different description, 
which could be made to act tolerably well under certain conditions. 
liiis is sketchedat Ko. 113. 
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116. 



I Bgaia at Tig. 114 a trap deaigued by ibe inrentor of Tigs, 79 and 
119, and it exhibits a fast plat« and tmrnpet-moathed topper droppiiig 
into on ann-nispended cordifonn receiver. In casea where loose 
sticks and fodder, ^e., are very liable to be washed into the drain a 
gnilj snch as the one shown at Fig. 115, is weU-nigh indispensable. 
It is oertainly the best of its class, and was patented by Mr> Beech, 
land agent, of Balford, in 18G8. The cover of this trap is formed in one 
piece with the grating, end is hinged at one 'end over the back 
of the overflow behind the water traps. It will be, moreover, 
notjoed that there are two partitions, and also two grids, to arrest 
floatages. By sloping the bottom of the trap backwards the silt is 
made to settle in that diiectioD, and a oonsidoTable disturbance of tho 
mnd layers is thns avoided. With the exception of the intercepting 
grids and the hinged grating, a similar gully to the last was patented 
dnring the same year by Mr. Ilalbard, of Bnrton-on-Trent (see Fig. 
IIG). There is this pecolierity about it, that three water traps are in 
a manner grouped here together at two different levels. The higher 
partition, which forms the inner side of the mud box, is made to slide 
between iron guides, so as to take out when the f aonel, or hopper, is 
lemored, and when the trap needs cleansing out. 
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For pric» of FiKi. Ill ind 118 Epplj to the inveDloiB. 
BLUSQE nOX ICAFPED BOAS GULUES. 

If the merits of the common trapped road gullies rise to a neap tide 
level, those of the best sludge box trapped road golliea climb to a 
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spring-tide high-water mark. For these contrivances ought to in- 
clude all the good points of the former with the additional advantage 
of a more or less easily cleaned out gravel or sludge hox. They are, 
however, mostly used in roads where there is a heavy traffic and an 
incessant scour into the drains ; in stable or farm-yards where the 
incline of the gravel, or pitching of the road, is greater than usual, 
and at the foot of hills where rock attritions and road washings would 
soon deprive the trap of its water room. 
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119. 
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Figs. 117 and 118 represent two sludge boxed traps, invented about 
thirteen years ago by Mr. E. Jones. Fig. 117 is a small one built in 
brickwork, with the drift box in the bottom of the well, and a curved 
dip plate forming a trap in conjunction with it. The idea is better 
carried out at Fig. 118. I cannot say that, as they stand, they any- 
where approach near perfection ; but the inventor may claim a palm 
of honour in that he was the first to show a recognition of the 
necessity of ventilating the drains* He has provided for this by the 
means he has given of unscrewing the bent dip plate which is hinged 
below the water-line, and throwing it back against the opposite wall 
of trap, as indicated by the dotted lines. Under the head of ven- 
tilated traps I will discuss the necessity of ventilation in such places, 
but I am now dealing with separately useful articles. 

Trap, Fig. 119, was the invention of the gentleman who brought 
Figs. 79 and 114 into notice. The best features in it are that, on 
removing the grating, the loose box can be lifted out by a handle 
which fits the sludge box, and that it can be emptied or replaced by 
an empty one, without untrapping the pipe. 

Mr. Harrison, an ironfounder of Liverpool, has just patented the 
sludge box gully trap drawn at Fig. 120. The box is fitted with feet, 
and has a recessed top to receive a perforated cover, acting as a bar 
between straw, hay, &c., and the drain. It appears in every way 
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satisfactory, even judged by a high-pressure sanitary standard. 
Another ironfoander, Mr. Clarke, of Carlisle, inyented, in 1864, a 
thrice-trapped gully which is worth noticing, and which I draw at 
Fig. 121. The sludge box has a series of vertical gratings at the top, 
so that little else than water can pass into the drain. Here, too, the 
drain is trapped, whether the sludge box be absent or present. A 
handle under the box, and two at the sides, facilitate removal, and the 
hopper of this gully also is oast along with the top grating. 

Let me just note here that the best traps yet in use are the inven- 
tions of ironf ounders or plumbers, or of professional men and artizans 
connected with building construction. Antilles trap is a notable 
instance of this kind. Amateurs, as a rule, have miserably failed. 
The worst idea broached in connection with traps was by a dentist, 
who recommended a tight joint of vulcanised indiambber made by a 
hinged and weighted flap fitting down into a prepared groove. There 
was no water trap, no ventilation. The greatest improvement in 
lead syphon traps, for closet soil pipes, was brought out by a New 
York artizan, named Lowe, who invented a means of casting a trap 
whole, and pointed out the construction of a wooden core which could 
be easily withdrawn. Previous to this, lead traps had been soldered 
together out of two bent half pipes, and the consequent stretching at 
the bend rendered them easy of breakage, being too thin where they 
should be strongest. 



P£C(7LIA£ XaAPPKD GULLIES. 



^laiiM^I^I 




122. 



123. 



124. 



125. 



There is a peculiar system of self-acting trap, which I draw at 
Fig. 122 ; but it has not been used of late years, owing to the intro- 
duction of better kinds. It is said to have acted in places where the 
gully well was not deep, and where the scoop, when falling, would 
immerse itself in water. Supposing the mud scoop to be choked, in 
that case the water would fill up the body of the trap ; but when two- 
thirds full of water, the weight of the mud and superincumbent fluid 
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would weigh down the scoop, wlucli would thus be scoured clean of 
its contents. When the scoop rose up, it brought water with it to re« 
form the water-joint. The authorship of this trap is claimed by four 
or five persons. A similar system of trap, &c., only on a grander 
scale, and differing in details, is now in use in America, and is known 
as Yoorhees' Balanced- plate Stench Trap. If I recollect rightly, the 
counter-balance needs a weight of 150 lbs., but when that amount of 
street washings is intercepted the effect is wonderfully complete. 

Another genus of traps is what is called the ball yalye trap, and is 
employed in sewers subject to tidal influences. The first one I ever 
heard of was invented in 1854 by Mr. Rawlinson, C.E., of Westmin- 
ster, and I give a sketch of it at Fig. 123. As the tide flows into the 
drain the ball rises up to the dotted lines and presses against the 
upper seating, thus making the influx of water impossible. When 
Giant Ocean has done stretching himself, and subsides, the ball falls 
into the bottom seating, and acts as a stench-trap, by closing up the 
drain orifice. When sufficient surface water to float the ball enters 
the grating, by way of the road, into the middle chamber, the ball 
rises, and allows it to run into the drains. In Fig. 124, the inven- 
tion of Mr. Tenwick, of Portsmouth, in 1863, is seen another species 
of this trap. The floating ball is enclosed in a separate chamber, at 
the side of the trap. At the top of the ball chamber there is a flange, 
with an elastic seating, and during a tidal or upward pressure of 
water the ball is pushed up against this seating, and the influx of 
water or sewerage resisted. When the tide recedes, the whole acts as 
a normal trap. The buoyant valve idea has since been adapted to 
sink-traps— viz., in 18G6, by a Mr. Williams, in America. This con- 
trivance is sketched at Fig. 125. The ball here shuts the opening 
against any pressure which might tend to drive back the water from 
the dip of syphon. 

These traps are not efficient in preventing the evils consequent upon 
sewers subjected to tidal influences — ^where the tide in fact seals up 
thQ outlet twice in each day. The gases are, in such cases, compressed 
to such an extent that they force the sink and closet traps, and per- 
meate the atmosphere of each house in the wave-washed town. The 
cure is simple enough, viz., to break the connection of the outlet 
sewer above the high water line. Towns which are now subjected to 
the evils of backwater in the sewers, are, since attention has been 
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drawn to the state of Scarborongli, roosing np from their lethargy, 
and at the present time the Town Council of Weymouth are taking 
steps to construct a dam across the backwater and also intercepting 
sewers, so as to convey the sewage away from the action of the tide. 
In case it might interest some reader to know how 
any material can be carried through a pond or 
riyer in pipes with yielding or bending joints, adapt- 
ing themselves to the bed of a river, we sketch, at 
Fig. 126, a praiseworthy method of doing this. The pipes 
are here united by means tf a bail and socket-joint 
"126" formed by making one end of the pipe with a cup-shaped 
flange. The other end of the pipe is constructed with several ringed 
ribs, as will be seen in section. The dork filling-in between these is 
lead packing, which is poured in through a hole, in a molten state. 
No bolts are needed, and the joint is quite flexible. Nearly a thousand 
feet of this pipe was laid across the Harlem river in America about 
six years ago, by Mr. "Ward, the inventor. The pipes were in eight 
feet lengths, and were pushed over into the river bed as fast as the 
boatmen could run in the lead. So perfect is the arrangement, that 
were the pipes tinned inside after the newest fashion, and the lead 
the purest, I believe one could in this way run milk untainted through 
a tank of sewage. The system has been lately patented in England 
by Messrs. Ward and Craven. 



CHAPTER VI. 

TENIILATIOir or DHAINS AND SEWEIUS* 
VENTILATING TBAPS, ETO. 

All theories of drainage wHoli fail to inculcate tlie absolute necessity 
of the ample ventilation of drains and sewers are worse than uselessy 
they are even dangerous. So are all schemes which rely solely upon 
what is called trapping. Drainage without ventilation is erroneous, 
trapping without proper ventilation is illusory. The recommendation 
of ventilating does not, however, necessarily mean the condemnation 
of trapping, although not a few have brought themselves to consider 
so. Sanitary men are not warring together, under opposite standards, 
(one depicting a trap and the other a ventilating pipe) as were our 
forefathers, under the rival coloured Eoses. Some theorists have 
persuaded themselves that the sewers need only be ventilated at the 
outfalls, and that this compulsory ventilation is sufficient. Others 
have advocated the forcible shutting out of the sewer air from the 
house-drains by valves, and have quartered their arms with a flap- 
trap. But I haye never met with architect or engineer who did not 
insist on the necessity of ventilation somewhere or another— although 
I have heard of some who have advocated openings in the house- 
drains at some distance from the house, trusting that these would 
suck in fresh air wherewith to dilate the foul. 

That too much dependence has been placed upon traps is true ; but 
we must not, therefore, scout the use of these contrivances altogether. 
Closet traps under the basin wiU always be found beneficial, so will 
dip traps in the drain of an ice well. An article-intercepting trap 
will, moreover, be indispensable in some scullery sinks. Syphons, or 
self -sealing traps will never be dispensed with in wash-basins, even 
when the waste of these basins deliver in the open air outside the 
mansion — ^for a trap of some sort is necessary to prevent the ingress 
of cold air. An overflow trap for a similar reason is advisable to the 
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waste pipes t>f drinking or other cisterns. There is a time to 
ventilate, a time to trap^ and a time to combine the two. Ventilation 
can be carried out in the wrong place as well as trapping. No wise 
person would think of ventilating his house-drain in the 
pavement* Ventilation may be also superfluous. For instance^ a 
disconnected sink-pipe, does not need ventilating by carrying an air- 
pipe from the trap* A ventilating pipe to a rain-water stack would 
also be useless. Several writers upon sanitary matters have 
recommended all the house traps to be ventilated ; but this, in my 
opinion, is an unnecessary complication and expense, and is as 
supererogatory as the attachment of a separate lightning conductor 
to every chimney*8tack« 

The ventilation of drains and sewers is the topic now pre-eminent 
in the minds of anxious householders, for the simple reason, that it 
has been the thing most neglected. But it is not new, any more than 
some modem systems of philosophy. It was set aside for a while 
by the ra^e for trapping, and has only now re-asserted its proper do- 
minion over such makeshifts. I have pointed out, under the heads of 
sinks, closets, &c., how such ventilation can best be carried out . 
but, as illustrating the reasons for such ventilation, I cannot do 
better then show how it is regarded from different points of view by 
very competent authorities. 

Dr. Carpenter writes as follows : — 

" The principle incolcated is, that it shall not be possible for stagnant air to be ever 
present in any part of a f ystem of seiners or in any part of a house dra,^a. At certain 
times, and in some seasons, a Tery rapid derelopment of sewer gas occurs. It is most 
likely to happen in sewers contaimng deposit, or eo-called elongated cesspools, but it 
.does occur in sewers which are comparatively clean. Any portion of a sewer or house 
drain in which there is stagnant air is in a condition for its rapid development. 

" The principle which I advocate is, that it should become obligatory upon the owner 
of every house to have ventilating openings for the protection of every trap; that 
' traps should be forbidden unless so protected, and each should be so constructed as not 
to be capable of easy removal. The extension of the soil pipe of the water-closet up- 
wards, above the level of the parapet of the house, would provide the most important 
part. Each pipe may open in the parapet or on the gable end, or on the middle of the 
outer wall of the chimney, or any where not close to a window. The orifice may be 
flush with the surface of the wall, the opening being protected by an iron grating 
similar to those in use over air bricks in the basements of houses. It muf t be pro- 
vided, however, that the ventilating pipe be cemented into the wall as nearly straight 
as can be, and without angles other than the most obtuse.** 

Mr. Eawlinson says in the same strain : — 

'* Persons complain that foul smells arise from sewers and drain ventilators, and 
'^top them up or cry out for this to be done, forgetUng that the escape must be some- 
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wherci and most probably, into the bouie or honses of those who complain. That fool 
smells come from Tentilators is the best proof that ventilation was and is required ; 
the trite remedy will be not to stop up one, but to form a second, a third, and so on, 
until, by dilation and dispersion at several points ^as far asnnder as is practicable)^ con- 
centration in a eewer or drain' is prevented, and the sensation of smell ceases. The 
dispersion of sewer gas will be as the cube of the space around the ventilator, plus 
any motion of the air by wind." 

So again, Mr. Baldwin Latham :^ 

** If ventilation is not provided, as every drop of water passed into a sdwer displaces 
an equal volume of sewer gas, the gas, if a safe exit is not provided for it, will escape 
at points oat of c(Atrol and where least snspected. In praetiee traps rarely'ezceed a 
column of water, equal to an inoh and a half in height, the majority, as in the case of 
bell-traps, rarely exceeding one-quarter'of an inch. The forces which may be brought 
into play within a sewer far exceed the resisting power of an ordinary trap, and there- 
fore it should be an infallible role never to trust to traps unless they are protected by 
ventilating pipes or some other suitable mode of relieving them from pressure." 

Mr. Latham adds :— 

"nain- water pipes ought not to be u^ed as ventilators, as they generally terminate 
ander the eaves, and moreover, when most required, are doing duty in their legitimate 
capacity. 

"With reference, then, to the purification of house drains by the 
ahoye simple kind of ventilation— and as we shall see it is the best — 
the plain mle is this \—At the head of every drain^ or at the end of 
every ramification of the drain, fix an upright tube of as near the 
area of the drain pipe as possible, but at all events equcd to half its bore. 
This done, the soil pipe ventilated to the roof, the rain water pipes 
similarly cared for, the overflows' sink and other wastes disconnected 
from the drain, the house will be safe. If a sink or washbasin must 
communicate with the drain, care should he taken to carry a ventilat" 
ing pipe from the waste pipe out to the open air, and tf necessary up to 
theroof. 

Before I proceed further with what is now considered the orthodox 
system of drain and sewer ventilation, viz-, simple ventilation by 
upright pipes, (*' the true Eoman style," as Mr. Latham tenns it,) 
it will be, perhaps, interesting to mention two or three schemes 
which, although repeatedly slain, are always being perplezingly 
raised up again. One such system is the lofty chimney and furnace 
system. In the year 1869 Mr. Eenworthy took out a provisional pro- 
tection for a system connecting all drains with ventilating pipes 
leading to the furnaces of boilers— -ignorant that such a treatment was 
no novelty. The idea, of course, is to force the furnace to draw on 
the sewer for the air necessary for combustion, the decomposition of the 
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sewer gases occnrrixig at the same time. It lias been giyen in evidence 
by Mr. Simpson, lioweyer, that an experiment of this kind was tried 
at a soap works at Southwark some time ago. The sewers there were 
connected with the furnaces, and the result was a serious explosion. 
Mr. Kawlinson is of opinion that the effect of such furnaces would 
be next to nothing. Mr. Latham estimates that, eyen under the most 
favourable circumstances, and granting that the ventilation wotdd be 
efficient, which he does not, for 1,500 miles of metropolitan sewers 
230 chimnies and furnaces would have to be erected, at a cost of nearly 
half a million sterling, and that annually there would have to be con- 
sumed coals worth over 200,000;« 

There must have been something radically wrong, however, in the 
case of the Southwark experiment ; for, at some sewage pumping 
stations, the sewers and sewage tanks are partially ventilate^ in this 
way, for the simple reason that they might just as well be so as not. 
It is very common to hear the so-called advantages discussed which 
would result if all the house drains were ventilated by way of the 
house chimney flues. Whatever these may be, one great disadvantage 
would be that on very many occasions the rooms would be inundated 
with sewer air. 

The vacuum system of ventilation is also another of these half- 
slain theories. In December, 1871, Mr. Gibbs proposed to lend, free 
of charge, a number of fans, so as to draw the air out of any foul 
sewers, aifd produces there a downward instead of an upward current. 
Mr. Haywood, however, pointed out in reply, unless every inlet, 
every gully or air-hole were stopped up, most effectually, that 
when the air exhauster was set in motion, the air currents would 
set in with great velocity towards it from the nearest inlet, the cur- 
rent becoming feebler and feebler from other inlets as the distance 
increased, until, practically speaking, the exhaustive power would 
become inoperative. These and many other schemes I could mention 
are all of a halting description. 

The best place to ventilate the sewers is at intervals in the crown of 
the sewer, and for house drains by means of vertical pipes against 
the houses. Tall shafts and Archimedean screw pumps as used at 
Liverpool cannot be so effective. 

I pointed out in chapters v. and vi. how sink-pipes and soil-pipes 
should be ventilated, and I will now explain what has been hitherto done 
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under the head of ventilating generally, and what schemes have been 
piroposed. I will also indicate where they are obviously faulty. 

An attempt at ventilation is shown at Fig. 
126a. What is radically wrong is the dis- 
charge of the sink pipes inside the trap, 
instead of above the gratings. With this 
exception this form is the readiest method 
of disconnection, when no iron or earthen- 
ware traps can be got, and it can be built of brickwork and have 
the interior cemented. If a trap is unnecessary, and some think so 
the slate diaphragm can be omitted, and the outiet pipe laid in close 
to the bottom. 
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Fig. 127 exhibits cross sections of Mansergh's ventilating trap, 
made by Mr. Jennings, of Lambeth, and which is intended to relieve 
the house drains from the varying presences of the deleterious gases. 
The article here drawn illustrates a trap to be fixed in close 
proximity to the house wall. The smaller pipe conveys the waste 
from a sink or bath; the larger pipe is the ventilating pipe, which 
may be either the rain-water stack, or a separate shaft The surface 
water is received into the centre of the trap, through the grating 
between these two inlet pipes, shown on the right-hand section. The 
trap, as wiU be noticed, is twice trapped—tJiat is to say, the sink pipe 
is trapped separately, above the drain outiet pipe. 

Fig, 128 represents a trap of this description, for use in the centre 
of a yard, in an area, or stable, &o., and the trap body can be 
removed to any distance from the main walls. Where it may 
be found inconvenient to make use of the rain-water pipes as ven- 
tilators the house drain can be ventilated by a separate piece of gas 
piping, and taken up the buildingas before. The above traps are made 
of earthenware. It is sometimes unadvisable to disconnect the drain . 
pipe quite close to the house, and if it is intended to carry out this 
disconnection and ventilation at some litfle distance in a proper 
manner, such a trap as this will bo most suitable. But if this 



56 Stable Trap — Valve System, 

is all the disconneotion and ventilation intended for the house, drain 
it will be altogether deficient. A safer form of trap to receiye the 
rain-water and sink-pipe waters is given at 95a, page 40. 

Mr. Cottam, of Oxford Street, London, the well known improver of* 
stable buildings, about five years ago introduced to the public the 
patent effluvium trap, which I- give at Fig. 129. A double diaphragm, 
forming an interceptiag chamber, is made in the trap ; and should 
any sewer gas return through the water there, it is passed up the 
pipe, over this intermediate chamber, as it bubbles up. This trap 
is intended for a stable or cowhouse, but even there it wiU require 
a much larger ventilating pipe. Very often mistakes are made 
as to the sizes of these pipes. I have seen an inch tube fixed to a 
6-inch drain-pipe ; and a gas tube of small diameter attached to 
a 4-inch soil pipe* is an anomaly which can every day be witnessed. 
As a rule, the ventilating pipe should be of the same bore as the pipe 
to be ventilated. It is unwise, moreover, to imagine that the double 
dip in the trap will prevent the escape of foul air up the inlet. Still, 
with a ventilating pipe of commensurate size, the above trap would 
be very useful. So would the improved form shown at Fig. 146a, 
page 61. I^either, however, must be considered as carrying out a 
sufficient disconnection from the drain. If the top of the trap were 
covered throughout with a fiat grating it would serve admirably as 
a gulley trap to receive the rain-water or waste-pipes delivering 
their contents about a foot or so above it. 

There is a kind of trap called a valve trap, which is claimed as a 
ventilating medium, but it must be on the lucus a non lucendo 
principle, for it does not ventilate, and is chiefiy used for preventing 
the ventilation of the sewers into the house drains. These valves or 
fiap traps are preferable to the syphons Figs. 42a and 425, page 16, for 
the reason there stated. It is compulsory to have a fiap trap fixed in 
the sewer at the outlet of house drain, and the sewerage authorities 
usually have the sewer broken into and these valves inserted by their 
own workmen. 

Mr. John Martin was the first to introduce the valve system for 
closing the ends of the pipes used in draining into sewers. His valves 
were constructed of slate or glass, hinged in the simplest manner. 
He claimed by their use -not only to shut out smell or air from the 
sewers, but by means of their seK-acting valves to ventilate the 
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passnges. Fig. 130 exMbits his eystem as publislied in 1847. The 
well-hole which received and intercepted the silt and gravel, and thus 
acted as a dirt-box, is shown in the upper part of the drawing, with 
the grating removed, and below is a representation of his valve and 
its hinges. 
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Figs. 131 and 132 represent the present forms of valve traps, and as 
made by nearly all the earthenware pipe-makers. Each manufac- 
turer's trap has its individuality, which lies in the mode of hanging 
the flap, and all kinds are more or less effective. Where stoneware is 
used, the surface is ground. The flaps are now made of galvanized 
iron, fitted sometimes with gun-metal eyes, (in the manner shown at 
Fig. 131,) and at other times with chain rings, as drawn at Fig, 132. 

I interpolate here, and sketch at Fig. 133, an American system 
of self-closing traps for the inlet of road drains, where the usual 
wells and water traps are dispensed with. It was invented in 1861. 

Fig. 134 gives a section of Doulton and Co.'s road gully, 
and is similar to Fig. 110, page 45, but with a valve trap in com- 
bination with the ordinary syphon trap, thus affording, up to a 
certain point, a double security. The same idea is embodied in the 
sketch Fig. 135, which represents their eombined valve and syphon 
trap. block with inspection hole and cover, and this is used in gullies 
which are built up of brickwork. When flaps are used in sewers 
there is undoubtedly a great deal to be said in their favour ; but it 
can hardly be termed anything save carrying out a crotchet to 
insert them in the smaller sized gully traps. Fig. 134 represents, 
however, a gully 4 ft. deep and 18 in. diameter, and Fig. 135 an outlet 
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to join vitli a. 6-incIi drain pipe, and such may be vUdr wedded to 

ft vol re in the manner shown. 




The conBtmotora of some of the before-described contrtTuices do 
not pretend to -ventilate the drains by the use of the Tulres, and 
clum only to shut out the sewer air, bnt in. 185S, Messrs. LoTej^rove 
and Jennings introduced a Bystem of ventilation into the sewer by 
jneana of valves, wliich we will now briefly describe. 

These gentlemen's patent area sink trap is shown at Fig. 136, and 
consists of a syphon trap, working in onison with an air valve. 
Under the grating at the top is a partition, and the ref ose water hag 
to pass under this into the drain. The aii valve behind this, and 
depending over the downlet into the sower, b said to allow fresh air to 
pass into the drain whenever the pressure of the external air exceeds 
that in the drain. The whole apparatus is covered by a grating, and 
this takes up a space of about 11 inches by 6 inches, the deptb of tho 
trap from grrating to bottom of syphon being 8 inches. ■ 

They also patented an earthenware syphon trap for the junctions 
of house drains with the sewer on similar principles, tlie ventilatii^ 
agent consisting of the variation in the temperature of the outside aii 
and that of the sewer. This trap is seen at Fig. 137. The cast-iron 
Tnlve, of which on end elevation is also figored. prevents any sewer 
ail from passing into the bonse drain ; should, however, the pressure 
of the air in the drain exceed tliat in tho sewer, the valve, it is 
claimed, opens automatically, and allows the air or gas to travel in 
an opposite direction. Their patent gully trap. Fig. 138, embodies 
the same idea— whenever a partial vaonuni exists in the sewer, tho 
air eupply valve opens and establishes the equilibriam, but imme< 
diately skata whenever the tendenoy of the air is to rush up the 
gnlly grating to poison the atmosphere outside. A stable or other 
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trap on this system is shown at Fig. 139, tlie trap being formed as in 
the sink trap. Fig. 136, only with a straight apron piece. The size 
usually made has a grating of about 11 inches square, and the whole 
is 13 inches deep from grating to bottom of syphon. A garden sink, 
with a circular perforated iron grid, embodying the same reasons for 
action, is drawn at Fig. 140. At Fig. 141 is also to be noticed a sink 
syphon trap, constructed for and adapted to existing inlets where 
this patent system is wished to be^ adopted, and yet so as not to 
disturb underground relationships. The size usually made is 
15 inches deep and 20 inches across from outside to outside of 
the inlet and outlet pipes. Nor does the application of the system 
end hero, for at Fig. 142 we show a trap expressly contrived for the 
ends of rain-water pipes. For small waste water pipes a miniature 
syphon apparatus, 6 inches square, is also made, and a larger trap of 
the same construction is sold for ordinary purposes. The form of 
these traps is shown at Fig. 143. All the above goods have inspection 
covers. Four years later, in 18G2, Mr. Lovegrove patented some ex- 
tensions of the above system, including air supply valves, where the 
drain was ventilated above the roof, and also exit valves where the 
drain was ventilated into the sewer. 

Fig. 144 represents an air-supply box, made to build in with a 
waU; and where there is no wall, an air-supply post is provided, as 
at Fig. 145— the ears being intended for fSeistening to the supporting 
uprights. All the above goods are manufactured by Mr. Jennings, 
of Lambeth. 

The above traps are worthy of attention, although no doubt con- 
structed upon a forced system, as the air will not naturally follow 
the course of the sewage. The air in the house drains will only pass 
into the sewer when forced by the pressure caused by the increase of 
water in the drain, and when the water traps are strongly sealed with 
water. It is good that the compressed air in the drains should force 
a valve and escape into the sewer, rather than bubble up through the 
hydraulic seals of the house traps ; nevertheless, it is far better that 
both drains and sewers should be so well ventilated by means of 
shafts that these valves would not necessarily be required. The 
above system has many patrons, and to leave it out in a dissertation 
upon sanitary appliances, however hurried, would be reprehensible. 

If any reader should adopt this kind of ventilation, or indeed any 
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other wHch throws a strain npon his house traps, he ought to be 
certain that these house traps are well sealed ond in good working 
order. But, as I haye endeayoured to point out, no water trap can 
for a long time resist the pressure of a gas anxious for liberation. 
The simplest proof of this is the experiment pointed out by Mr. 
Baldwin Latham :— Insert in the cork of an ordinary Florence flask a 
tube of glass, bent like a syphon, and fill this trap with water ; the 
warmth eyen of the hands will soon so dilate the air in the flask as to 
force out every drop of water* 
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DEOLOBISINO TEAPS. 

The necessity for fitting up the yentilating openings in the sewers 
with disinfecting or deodorising materials very soon hecame eyident. 
Such openings were too few in numher, and the foul gases had time to 
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generate. I fear that the openings will always be too lew, and that 
deodorants will always be necessary in ventilating the sewers. They 
will, at all events, be so for many years to come, and until every honse 
is made to ventilate its own portion of the]8ewer, without an interposed 
flap trap. 

The reader would be tired with a history of the Inany methods of sup- 
plying deodorising materials to the drains. There has been a regular 
succession of schemes broached, and faster than could be profitably ex- 
plained have the different high priests of Hygiene slain their pet bul- 
locks on the. Sanitary altars. Drain pipes have, figuratively speaking, 
been turned inside out. Tanks have been contrived over the sewers 
with self-feeding plugs ; and they have also been constructed so as to 
run out more of the chemical fluids during the time of day when the 
discharge through the sewers is greatest. These tanks have also 
been fitted with glass gauges, to show the quantity of the fluid con- 
tents ; and, in fact, ingenuity has so tickled the matter as to provoke 
even amusement. 

IT'ot only were sewers fitted up as deodorents 
as time rolled on, but the benefits were soon 
extended to the traps of the house and stable. 
Fig. 146 gives an instance of this, and repre- 
sents the present form of Mr. Cottam's effluvium 
1 4- 6 ft ^rap^ as fitted with a tray of oxidising material. 

With such a tray the ventilating pipe should eyen be larger than 
usual ; anything less than four inches would effect but little good. 

An apparatus providing for the ventilation of the sewer up the 
rain-water pipes, afier the air of the sewer has been deodorised by 
passing through a metallic perforated box containing charcoal or 
ether powder, is drawn at Fig. 147, and is the invention of Mr. 
Whitelaw, of Dunfermline, who introduced it to notice in 1858. The 
reader will notice that as the surface water from the road runs 
through the curved and hinged grating, it falls into the 1;rap body, 
and passes down the discharge duct to the drain. The lower inlet 
between the two diaphragms is to conduct the rain-water from the 
roof into the trap in the ordinary way. A good feature in this trap 
lies in the connexion of the upper inlet pipe with the rain-water stack, 
and this above the deodorising box. By this means the more or less 
purified air from the drains is taken up to the top of the buildings 
and discharged into the air. 
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As another example of those ^nlly or road trnps, made to dischargs 
the gasea of seweiH after deodorisins them, and where these gfases 
must perforce pass into the atmoaphere throagh the oharooal 
hox only, or are intended to do so, we may notice that lately. in- 
troduoed by Mesara. Broofce and Bona. This is sketched at Fig. 148. 
If preferred, the deodorant could beplacedin the rain-water pipes, 
nnd the gas discharged into the air hy way of those pipes ; or the 
patent prOTidea for the qbq of apeoial pipes, to be fixed against the 
buildings. The discharge pipes may also be placed in the chimney 
flaea. The above contrivance, as adapted for Byphoa trapa, and as 
drawn, b, however, faulty, inasmnch as when the trap loses ita water 
seal mncb of the noxious gas obtains a highway into the exterior 
air, free of any chemical tolL A similar idea, which tliey patented a 
year previously, in 1B6S, and which ia largely used, is figured at 
Fig. 149, and represents a direct method of ventilating the sewer 
without the adjunct of a water trap. The top socket of tlie upright 
pipe leading into the sewer or drain is fitted Vith a galranized iron 
screen full of charooaL Between this deodorizing receptacle and the 
cover to the pipe, which cover acts both as an inspection plate and a 
means of warding off the road grit, and wet, and several circular 
openings are made, and through these the deodorized gases pass to the 
external air. The grating at the btp sorfaoe of the road is also a 
lock-grate. Nothing appears simpler, and I understand that it gives 
satisfaction. I cannot, however, discover sufficient accommodation 
for the surface water or road diit. In some ciroumstanoeE, the water 
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holes would be speedily cloggedi and tlie water forced through the 
circular openings, — ^the consequence of which would be the expulsion 
of the oxygen from the charcoal, and a siuspension of benefit. 

Mr. Lovegrove has also contrived a disinfecting charcoal box for 
sewer yentilation, fitted with a trapped overflow, on his patent 
system previously described ; and details and prices of this can be had 
from the maker, Mr. Jennings. 

Fig. 150 exhibits a section of a sewer ventilator, patented in 1869, by 
Mr. Jacob, C.E., Bromley, Kent. An outside frame of iron is made 
to set in brick or stonework, and in the centre of this frame is a space 
for the insertion of a cylinder which is charged with materials for 
oxidiation, and covered with a cap as protection from wet or dirt. 
The idea is to purify the sewer air in its escape to the road level, 
and doubtless this is at times efiectually done. But the objections to 
the ventilators drawn at Figs. 148 and 149 find here also an illustra- 
tion, for although the small surface chambers would act well in mode- 
rate weather, after a heavy rainfall, the water would undoubtedly find 
its way to the charcoal with bad results. Unless also the deodorant 
box fitted most accurately into the inner frame, the gases will sen- 
sibly escape at all times, and largely so during the earlier part of 
the day, when, owing to the, large flow in the sewer and the com- 
pressed state of the sewer air, every vent is, so to speak, an upcast 
shaft in miniature. The inventor may, however, since have remedied 
these faults. 

The most perfect ventilator which I know is drawn at Fig. 151. 
It is the invention of Mr. Baldwin Latham, of Croydon, the ex- 
perienced civil engineer, and patented by him in 1869. Here an 
outside ring of iron is attached to an inner one, and the space be- 
tween them constitutes the sludge-box. The area left in the centre 
of this angular dirt-box is the well-hole leading to the sewer, and 
the sewer air would, therefore, naturally escape at the small apertures 
left at the sides of the top cover, immediately over the dirt-box. But 
by the adoption of the spiral tray of gauze covered with charcoal, 
which is fixed gently sloping, to the central stem, and rests loosely 
on the top edge of the small square spiral trough underneath, 
the sewer air is thoroughly oxidized before it reaches the external 
atmosphere. The surface water falls into the sludge-box, and when 
it rises to the point A, it enters the small square spiral trough and 
runs down into the drain, without any saturation of the deodorizing 
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material* All tbe nouoni gates fnmi the tewer, undergo, tlieiefore, 
a oompnlMry parifioattoii by pasmiiK tbrougli the oharooal, &&, be- 
fore they escape from the upper grating'. The objeotiona to the Ten- 
tilatora previoiuly fignred and described are here anticipated, fbr 
the irater which enters the ycntiliitor is carried through the aptrat 
trough without contact with the chaiooal, and no gas whatever ean 
riae to the road level without oxidation. Xhia oontriTanoe is so ad- 
mirable, that, in one well oonstmoted and tended, even the gaso- 
phanor vould hardly detect an escape of aulphoretted hydrogen. 
The gaoophaner is a onrioiu, but nnoonuneroial article, made of bo- 
nuno acid mixed with salt, and bbwn into a glass tube. Bolphn- 
retted hydrogen, for inatanoe, would immediately pit this tnbe over 
with small holes resembling those made by amall'pox, and soon de- 
stroy it altogether. The besttest for this gas is to dip apiece of Uot- 
- tjne-paper in a solntion of angar of lead; the action of the gas will 
hlaoken the paper. 

Fig. ISla Topresenta the nnud method 
of ventilating and deodorizii^ pipe drains, 
and here the charooal screen is placed ver- 
tioally in the portiUon between the man- 
hole and the smaller ventilating chombeF, 
I copy this figure from the " Sitggeiliam 
rtlaliDB to Sewage," prepared by Hi. 
Itawlinsonin 1&S7. 

At Fig. 1616 is exhibited a manner of 
carrying oat the ventilation and dis- 
infection of briok sewera, from the aame 
authority. Across the shaft are laid two 
moveable filtering acreena, loaded with 
charcoal; The foul gaaea are obliged to 
enter theae before they can get into the 
open street by way of the aide ventilating 
chamber and open grating. Any solid 
matter, such as road grit, washing into 
the-gnlly or ventilating chamber, can be 
removed at the bottom of the chamber. 

I have figured thia kind of shaft here, 
because it illnstrates the manner in which 
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the gases are made to find an exit' at every yentHator, even in aiully 
town. To prevent the gases aconmnlating at the npper parts of the 
district, what is called a '* tombling bay " is fwmed— that is, one 
part of the brick sewer is built at a higher level than the other, 
and a flap trap is fitted to the upper one, thus compelling the oxida- 
tion to be carried out at each ventilator. In both the above arrange- 
ments the manhole cover fits tightly in its place. 

A more elaborate system of ventilating and deodorising the sewers 
was patented by Mr. Harrison, of Liverpool, in 1869, but it is on so 
large a scale that it is not suited to this work. However, if any one 
wished to construct a manhole into an underground sewer, with a 
ventilating cover, a sludge-box, a deodorising screen, an overflow out 
of the manhole, a flushing valve with a portable winch to raise itt a 
flushing box for flushing out the main drains, and lamp accommo- 
dation, all in one apparatus, the above patent is well worthy of his 
attention. 

A novel system of rendering the drainage 
gases innocuous is sketched at \6le, and is the 
improvement proposed upon the underground 
trays by Dr. Taylor, of Anerley. 

Fig. I6ld embodies the same idea. A ven- 
tilating shaft is provided with gratings, and on 
these are placed canisters containing charcoal. 
The top is also furnished with a perforated 
sphere, to insure the proper dilution of the 
escaping air. 
It will be observed that charcoal— wood charcoal— is the material 
almost invariably proposed to be used in the deodorizing and dis- 
infecting trays. The merit of the discovery of charcoal as a means 
of destroying the mephitic gases and vapours of sewers, is due to 
Dr. Stenhouse, who exhibited the first charcoal air filter at the 
meeting of the Society of Arts in 1854. The change is effected after 
the manner of a slow combustion. Six years after, Mr. Ha3rwood, the 
engineer of the City of London, commenced experiments with 194 of 
these medicated air shafts, spread over a space of fifty-nine acres, in 
the poorest, narrowest, and most crowded part of London, and the 
result was so successful that it has been ever since relied upon. 
Charcoal plays a very prominent part in many proposed dis- 
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inf cctants ; and not later than last year, Mr. Stanford patented the 
charcoal produced from seaweeds and ordinary charcoal mixed, as a 
suitable material for this purpose. Mixed with lime, it has heen 
used for precipitating the fertilizing matter of sewage waters ; and, 
in combination with salt, it has been broached as a disinfectant of the 
more solid sewage, and as a material to put into the chambers of street 
gullies, and in trays, at intervals, in the main sewers. 

That universal material, peat, wks declared also to be useful in this 
way ; and, some eighteen years ago, Mr. Dimsdale claimed, as a dis- 
infectant and absorbent of the noxious gases, all those peats containing 
salts of iron, (common in many places over the country) either mixed 
with alkaline or earthy matters. It appears to have been long a 
practice in Ireland to use peat, or peat and ashes, and also peat 
charcoal, to mix with the manures for the purpose of fixing some of 
the gases, and patrons of this system are to be found all over the 
Continent, and in America. Lime forms, of course, a large ingredient 
in some disinfecting processes. Mr. Yertue, some years ago, proposed 
to run liquid lime into the sewers through separate pipes communi- 
cating with store tanks and kilns, but the expediency of this idea was 
greatly questioned. 

Eeverting to charcoal, which after all is the chief material in use, 
it may be useful to know that an admixture of chloralum with it 
renders it the most active deodorizer and atmospheric purifier known. 
The charcoal should be steeped in chloralum, and then drained. The 
solution attracts moisture and absorbs ammonia most greedily. An 
ammonio-chloride of aluminum is thereby formed, and this may be 
utilized in various ways. Eepeated experiments have proved the 
superiority of the above mixture, and I am satisfied that, at all events 
in most cases, it will be found preferable to pure charcoal. 

Before closing this chapter, some notice ought to be taken of the 
newly introduced salts of Mr. Cooper, of 28, Duke Street, West- 
minster, as having been found especially serviceable in the matter of 
keeping the streets in a healthy moist condition. Mr. Cooper's salts 
have just undergone a crucial test by the Westminster Board of 
Works, and have proved in every way valuable. The salts are chiefiy 
chlorides of calcium, sodium, and aluminum mixed. By watering 
the roads with these deliauescent salts, the dust is not only laid but 
fi^ed to the ground, and much extra labour and expense in frequent 
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watering is consequently saved. The street, farmstead, or stable- 
yard is also by their use considerably disinfected, and the ammoniacal 
dust prevented from rising to the level of the pedestrian's month, as* 
is too commonly the case with even the germs of vimlent diseases. 
Who can tell what mischief is at large in every dond of dnst that one 
enconnters. How distressing even, were all danger known to be 
absent, are dusty roads and parterres around a mansion. It is because 
these annoyances can be mitigated by the sweep of a hose attached to 
a garden engine full of water, charged with a little of these salts, 
and because I can bear testimony to their efficiency, that I have here 
mentioned them. 

In case any one considers such treatment over-fastidious, I append 
here a part of the report of the Medical Officers of Metropolitan Board 
of HealUi of New York, upon the subject of road and street dust, 
which I think will convince him that watering is absolutely necessary : 

*' The dost of the streets in its finer or coarser particles according to the height at 
which it had heen collected, with a large proportion of organic elements; particles of 
sand, quartz, and feldspar; of carhon, from coal-dust, and lampblack ; fibres of wool 
and cotton of rarions tints ; epidermic scales ; granules of starch of wheat, mainly the 
tissues of plants ; the epidermic tissue, recognised by the stomata or breathing pores 
vegetable ducts and fibres with spiral markings ; vegetable hairs or down, either single 
or in tufts of four or eight, and of great variety, and three distinct kixidi of pollens. 
Fungi were abundant from mere micrococcus granules to filaments of mould. When 
water was added to a portion of dust from whatever source, and exposed in a test tube 
to sunlight or heat for a few hours, vibriones and bacteria made their appearance, and 
the fungous elements sprouted and multiplied, showing that they maintained their 
vitality, and proving that the germs of fermentation and putrefaction are very widely 
diffused." 
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WAXES CXOSETS AlH) XJBIKAL8. 
WATEB CLOSETS. 

Watea-closets instead of being regarded as important parts of 
an establishment, are too often hidden away in improper nooks. For 
instance, they are placed at the far ends of close corridors, nnder the 
staircases on each floor, on the half-space landings — ^its only door 
facing the hall ; in comers of bath rooms and billiard rooms, and 
between bedrooms^in fact, in every conceivable improper place. 
Who that has visited Edinburgh, and domiciled for a night or two at 
a certain Princess Street hotel, but recollects the small nnventilated 
closets, lighted by gas only» which daily ''testified of themselves" in 
the abominably narrow passages, and also in the very sleeping rooms. 
Contrary to all this, the closet should be fixed in a place set apart. 
In designing a house, its site demands careful attention. The 
best position is an isolated building, built tower fashion, with closets 
on each floor, and the supply-cistern on the top. This tower can be 
connected to the house proper by a passage with two or more doors^ 
like an ice-house approach, or there can be an anteroom with double 
doors. Hie windows of this divided passage or anteroom should, if 
possible, range on both sides, reaching to the top of ceiling; and, 
if this is not convenient, narrow air-bricks should be inserted in the 
line of cornice. The closet itself should have double hung sashes, 
extending nearly to the ceiling, the upper panes filled with ventilating 
or saw-cut glass, and a narrow fanlight surmounting the frame filled 
with wire gauze or perforated zinc. This treatment would compel a 
ventilation despite of all carelessness. Air-bricks would serve tl^ 
same purpose, but the foregoing is, I consider, preferable. Or the 
upper sash could be drawn down a few inches, and a fillet nailed on 
the stiles to prevent its being closely shut. The light to the closet 
should on no account be a. borrowed one, as is nearly always the case 
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in railway stations, but the windows should be built in an external 
wall, the oloset seat faoing it} and the exchange of air taking place 
between it and the door. 

The above rules may be considered sumptuary, fit only for large 
mansions, and inapplicable to the majority of dwellings. This may 
be so for a little longer^ but the time is speedily approaching when 
the arrangement of the house generally* and the position of the closet 
especially, will be made a matter of scrutiny by the surveyor ap- 
pointed under some stringent Sanitary Act. To ensure the isolation 
of the closets by a passage or an anteroom is not so difficult or much 
more costly than the accommodation which they now receive. In 
many cases a fourth part of the cost of external meretritious orna- 
mentation would have erected the closet tower and provided the 
apparatus as well. How often, to hide the anomaly of a water-closet 
in the hall or staircasoi do we find a door rich in stained glass and 
heraldic arms ; tho open sesame is not, however, as might be supposed, 
into a conservatory of delights, but into a sanctuary of smells. 

It is difficult to advise the occupier of a house in which the atmo- 
sphere is poisoned by misplaced closets how best to remedy matters ; 
but the foregoing remarks will, I trust, be of some assistance. If at 
all possible, project a building out from the house, large^enough to 
form an anteroom, or ventilated vestibule, between the house and the 
oloset. The first cost will speedily be repaid in the increased health 
of the occupant and his family, and huge interest paid as well, so long 
as all iskept in perfect order. If a tenant merely, the landlord should be 
appealed to at once, and if his refusal to allay the nuisance is per- 
sistent, or a reasonable overture scouted, a fresh domicile should be 
f oundi no matter at what inconvenient distance. 

Even when the site is perfection, and the closet built In the best 
imaginable manner, there remains a something else to be done. There 
is, for example, the soil-pipe to be certain about. This pipe should 
be made of cast lead, well tested by temporarily soldering up the 
bottom orifice and allowing it to stand for a whole day full of water, 
when if it show no sign of leakage, it is fit for use. It should also 
be carried up through the roof, all the same diameter, and rise more- 
over to the highest part of the roof. This will enable the house drains 
to be properly ventilated at a most important place, and where, in 
fact, the only direct connection exists between the house and the 
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drains, for the sink and other wastes are supposed to be disoonnected 
therewith as before shown. It will also be preferable to yentilating 
the soil-pipes by horizontal pipes under the closets. The pipe from 
the closet trap can then be joined to the soil-pipe without interrupting 
the withdrawal of the sewer gas. No gas will then push up against 
the syphon trap, and wait to pay toll at that or any other tollbar 
when a highway has been constructed for its especial use. 

If the soil-pipes inside a house are formed of earthenware, remove 
them, and substitute good cast> or best soldered milled lead pipes. If 
the soil-pipe is enclosed in a wooden case, with the gas and water-pipes 
climbing up alongside, like ivy stems up a tree-trunk, see at all 
events, that the whole are water-tight, and either hinge the case- 
cover, or make it easily removable by screws. Should the. soil-pipe 
be buried in plaster, as is too often the case, cut it bare, overhaul it 
carefully in aitu, and cover it with wood only, if at all. 

A most pernicious practice is the emptying of slops into the closet, 
instead of into a proper basin, such as is drawn at Fig. 92, page 2S. 
The result of such a custom is, that the closets speedily acquire a foul 
smell, and, upon removing the framework, it will be found that the 
wood floor is saturated, or the zinc safe filled with a filthy liquid. 
Were there even an overflow io this zinc tray, and not merely a few 
inches of accommodating sawdust, it would be bad enough. F^ome 
housemaids, to obviate the possibility of overflowing the basin, lift 
up the handle whilst emptying their pails, ignorant that they are 
filling the house with sewer gases, if the soil-pipe and pan are un- 
ventilated. But what care can combat the evils which a careless 
domestic can bring about. The apparatus may be the best and 
strongest, and the workmanship perfect, but before long a bent lever 
or a leaking valve will index the delinquent. The carelessness of 
menials has become sucb a conviction with some gentlemen, that to 
ensure cleanliness they will daily inspect the servants' closet them- 
selves. I know this to be the practice in several establishments. 
* Before entering upon the subject of the closet apparatus, a few 
words as to the seat. This should be so framed as to come asunder 
easily, the riser to slide up and the seat to slide out. The lid should 
have a hole in it just over against the pull-up handle, so that the 
pan can be discharged when the lid is down. This may appear 
extra fine treatment, but it is only a cleanly habit, and is easily 
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learned. In a pan closet which clogs with soil, and which, when 
moistened by the trapping water, generates a fool amell, such a plan 
would be useless for the gas would only accumulate to salute the next 
occupant. Of course, as a disagreeable smell would rise from such 
a closet, whether the trap below the receiver was ventilated or not, 
the only cure would be a new apparatus. 

I will now describe the various forms of closets, for I am convinced 
that too much ignorance prevails : concerning their construction, and, 
indeed, for the matter of that, the words, " there is something the 
matter with the closet,'' is too often a prelude to an extravagant bill 
from some designing plumber 
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The commonest kind of closet is the round hopper closet pan, which 
is fixed into an ordinary sigmoidal bend. The two parts are shown 
at 151a. At I51b is given an oval apparatus of the same character, 
but with a somewhat improved trap. These closets are too fre- 
quently used even in the best houses for servants' use, where, accord- 
to experience, the better automatic closets should be fixed. They are 
also not imfrequently fixed where the water supply is scanty. On the 
contrary, unless worked by a very high pressure of watery these 
simple closets invariably get foul and emit a most offensive smell, 
Another basin of this description is shown at Fig. 151c, and is also 
chiefly used in the basement. The water is introduced by raising a 
handle fixed on the seat, the lever of which acts upon a valve and 
thus allows the water to flow through an aperture in the back of the 
basin. A return rim on the edge of the basin prevents any overflow 
upon the seat. 

Another example of a syphon pan closet is given at Fig. 151 d^ and 
is made and sold by Messrs. Patten and Co., of London. This varies 
only from the foregoing in the outline of the base, which is larger and 
firmer. The handle in this case also acts upon a lever beneath the 
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seat, whioh in its torn raises a Tslve and admits the water wherewith 
to flash out the hasin. What is called the '* Paragon" closet is shown 
in elevation and section at Fig. \b\e. Here a diaphragm of pottery 
is introduced at the interior foot of the hasin, ahove the trap, on the 
supposition that this will hide the contents of the syphon. Unfor- 
tunately, however, it forms a ledge for the soil to rest upon, and also 
retards the effectual flashing of the pan, unless it he accomplished 
hy a great waste of water* I caxmot recommend this pattern to the 
householder* 
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Fig. 15\f ezhihits an enamelled iron hopper closet, and in the sketch 
here given the water is supplied to the hasin hy means of a wire 
which passes heneath the floor, connected with the door and also 
with the supply valve. The flushing water is discharged every 
time the door is opened* The supply of this water can also he 
regulated to a nicety. This apparatus would suit the servants* 
closets very well indeed ; hut I am not prepared to recommend iron, 
however well enamelled, for closet pans. The peculiarity of the 
closet figured at Fig. 151^ consists in the addition of a water supply 
hex, or waste preventer, of galvanized iron. This is kept always full 
hy a seH-acting hall valve. The pulling of the wire works the lever 
projecting from the side of cistern, and this in its turn actuates a 
lever inside whioh opens the supply valve, and runs off a certain, hut 
of course a limited, amount of water into the earthenware hopper. 
Where the supply of water is circumscribed, some such contrivance 
is useful. Especial care must, however, be taken to keep them out 
of the reach of frost. 

It can easily be imagined that a constant supply of water would 
only form an inducement to waste it, were the flushing of closet 
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basins carried out by taps from tbe main pipe, as was at one time a 
common practice, and still is, more particolarly with, the ordinary 
hoppers for cottage use. A patent closet, known as Mr. Common's, 
which has been much lauded as prerenting this waste, is drawn at 
Fig. 15lA. Here the water runs directly from the main into an air- 
vessel of cast iron, and compresses the overlying air to such an 
extent, that when the handle on the seat is raised the water is forced 
to flush out the pan. This flushing is somewhat flerce at flrst, and 
afterwards subsides almost into inefficiency. 

What is called a Bramah*s valve-closet is rudely shown at Eig. 15 It. 
This was the first valve closet ever brought into use. It is now 
considered somewhat complex and heavy, yet has nevertheless its 
partizans. All the better class of closets in mansions built about 
twenty or thirty years ago, will be found mostly supplied with this 
pattern. A simpler apparatus, upon the same principle, and known 
as an Elastic Yalve-closet, is exhibited at Pig. 15lk, Like the last 
mentioned it is furnished with a lead D trap, usually placed between 
the floor joists, and a valve is provided in a small cast-iron box 
placed immediately beneath the outlet surface of pan. The water is 
introduced by a lever and beU crank, whicb opens a valve in the 
cistern above and also the outlet valve at the bottom of the basin. 
The valve of the basin has sometimes ground fittings, but is now 
generally fitted up with a vulcanized indiarubber bedding, thus in- 
suring noiseless action^ This oloset has been in use for many years 
now, and has given general satisfaction. 

The above five closets are all supplied by Messrs. Tylor and Sons, 
of Kewgate Street, London. 




151^ 151 ■ 151 .■ I5L» |5i.f ^ 

Underhay'sregiilator valye closet is drawn at Fig. i5U, and here no 
service box, cranks or wires, are at all required. A number of these 
closets can also be supplied from one cistern, and from any distance. 
The fixing is, moreover, excessively simple. At Fig. 151m may be 



74 The Tip-up CloaeU, <&e. 

seen what is Qalled a pan doset, fitted np with Underhay's regulator. 
This kind of apparatos is oalled a pan doset because the usual soil 
container is made gas-tight by a pan made of oopper acting as a re- 
ceptacle for the water which traps the doset basin. The soil-pan is 
kept in position by a spindle whidi passes through the iron container 
beneath, and a leyer from which keeps the soil-pan to its proper bear- 
ings. I cannot recommend these pan dosets, and my chief objection 
is, because, at every discharge of the soil-pan, a large quantity of 
foul gas is emitted from the container bdow. It has, moreoyer, no 
feature of excellence which is not better embodied in some of those 
previously mentioned. 

The next depicted doset, Fig. 151n, is known as the patent tip-up 
closet of Mr. Jennings, Lambeth, and is peculiar in its construction 
and action. An enamelled iron pan is screwed to the underside of 
the ordinary seat, and has an outlet cf about four inches diameter. 
When the seat is down the pan rests inside an xmder container, which 
receives the soil. There is also the usual syphon trap. An insur- 
mountable objection to this closet is the facility which it olFers to the 
escape of foul air. Each time the seat is raised in order to discharge 
the pan, the foul air generated in the receiver rises up and constitutes 
not only a nuisance but a source of danger. Another doset of Mr. 
Jennings's, which he has named his valve, " Closet for the Million," is 
drawn at Fig. 151o. It consists of the usual earthenware pan, pro- 
vided with a water supply flushing-pan under the top flange. The 
soil outlet of this pan is at the base, and the pan is moreover placed 
in a cast-iron stench trap arrangement, somewhat like on ordinary D 
trap. Immediately beneath the outlet of the pan, a flap-valve of 
india-rubber is made to fit into the outlet, or tmder side of the basin. 
This valve, worked by lever and spindle, is so balanced by external 
and weighted levers, that only a certain portion of water can 
rest in the pan, and at times the pressure bearing the valve to 
its seat is so little that it is liable to give way and discharge the 
water from the basin. Both the above closets are, in my opinion, un- 
worthy of Mr. Jennings's reputation as a sanitary reformer. His 
best closet is the patent valve doset and trap, shown at Fig. 151p. 
This closet and trap is formed in one piece, of the best white ware. 
The pan has a side outlet leading through a conical valve and seat 
into a syphon below, thence into the soil-pipe. It is cleaned by 
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means of k flnshiiig-iian, placed as usual, and supplied bj vAter ij 
raisiiiK & lundle in the nsmtl way. This is a most cleanly and excel- 
lent apparatos. 




AolosetoflateriiiTentioniaBliownatFi^, 15l;>andl£lg. Theseore 
colled tiie " Holbom closats," and consist each of a glazed earthen- 
ware pan with a syphon base as shown. Neither valves or any kind 
of machinery are exposed to the action of the soil or water, and ano- 
ther admirable feature in both is the inspeotion plate at the front of 
the trap, the removal of whioh facilitates the removal of any stop- 
pages. The closet Fig. lElp is worked inthieway. .When the oluset 
is in use the pressure of the seat upon the plunger shown under the 
seat keeps the valve closed ; but when thrown out of nie the plunger 
gradually rises again and admits just the necessary flushing water. 
The soil b, BO to speak, driven ont of the trap by the action of a water 
lute at the bade. Pig. ISI9 is differently worked, and the water is 
admitted into the pan by preeaing down a knob placed witliin iha 
dish upon the seat. . 

Xhe apparatus sketched at Fig. ISlr is known as the " Universal 
closet,'' and consists cf a roomy pottery ware basin, resting upon a 
cast iron stench trapped base. The pulling up of the handle ia this 
case ef&ots the flushing, and not the premng doion. The supply 
valve is fitted with a regulator, adjustable to any pressure of water. 
In this closet also an inspeotion dour is placed on tiie trap, so as to 
permit of the soil pipe being cleared out without unseating the closet, 
or sending for a carpenter. Another practical feature in it is that it 
stands on its own base, and needs no propping up. All three of ths 
above can be adopted with success. They are manufactured and 
supplied by Mr. B. Finch, of the Holbom Sanitary Works, London, 
and are the patents of Mr. Stiddei. 
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The foregoisg may he said to represent the dosets now in use in 

the majority of houses, 
but there remains a class 
of apparatus chiefly de- 
signed for workmen on a 
farm or factory of any 
' ^ ^ "* kind , which I must allude 

to in order to render the series more complete. This is known as the 
Water Closet Eange, and an illustration of the system is given at 
161 rr. Familiarly speaking, it is a trough with an egg-shaped 
bottom, deepest at the discharge end. The egress pipe at the lower 
end has a socket valye, acted upon by a leyer in the usual manner. 
The water supply is at the highest part of the trough, and consists 
of a seryice pipe with self-acting ball-cock apparatus. If there is a 
sewer the connection therewith is made at the lower end of the trough, 
or if none, the soil can be discharged into an ashpit or dry earth 
receptacle. The sketch here given shows a closet range for five per- 
sons, with seats merely, and without partitions for privacy, but these 
last can be fitted up in a variety of ways. In the north of England 
this kind of closet is much used, and is reported to be well adapted 
for poor neighbourhoods. I believe, however, that they have been 
declared unsuitable for camps and barracks. 

I have not as yet mentioned a water-closet where a deo- 
dorizing material was used ; but at Fig. 151^ is exhibited 
a section of that just now patented and brought into 
notice by Dr. Taylor, of Anerley. An improved pan, 
with a top flange, is here fitted into a surrounding 
rn filtering chamber, containing charcoal. The closet is 

JL ^__ otherwise constructed as usual, and the drain below is (j 

^^^'""^ likewise furnished with a syphon. The novelty lies in 
»5i* ^ the means taken to withdraw any gases which may be I 

generated in the pan, or creep up by the soil pipe. This is ensured by ' 

ventilating pipes, which lead from the pan under the upper flange, and 
pass up the wall and through an opening into the outer air. Any 
escaped gases in the neighbourhood of the closet-trap would be 
similarly purified. The first drawback which I can see to such an 
apparatus would be the difficulty of repairing any accident to the 
workmg parts without having to empty the deodorizing chamber. 
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There remains a word to be 
said by way of eondasion 
about the portable water- 
closets. These are useful in 
oases of sickness, but ought 
to be used only in conjunc- 
tion with the best disin- 
fecting media, and should 
151.* ^"^ lii.' ^^ be immediately emptied 

after usage. At Fig. I5l8 may be noticed the portable closet of 
rs. Tylor & Sons, with earthenware basin, copper pail, ci&tern 
and pump complete, all fitted in a deal or mahogany case. Fig. \5lt 
is Stidder's patent portable closet, manufactured by Mr. Finch. The 
joint between the pan and the receiyer is here formed by a water-lute 
made in the pottery. A trap yalve is also afSlxed to the basin 
bottom, to prevent, as far as possible the smell from the receiver 
beneath. The chief difference between these is that the former has 
a basin of metal and the latter an earthenware one. For invalids 
use arms can be attached to rise in place when the lid is lifted up. 

PBICES OP WATER CLOSETS. 
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* Spring yalye, &c., lead D trap, and lead service box, S5«. extra. 



Nothing bettor indexes the eanitaiT oondition of an estahlisliinent 
than the state in vhich these ore found, and nowhere does oleanlinege 
better repay the outlay. Too often the aeryanta' offieee are fitted np 
with mere slabs of stone or slate, and with open sinks, whiohomit 
the direst smell. I oonsider it within the pronnce of this treatise to 
mention, at iQl erenta, a few of the best of these conTentences. 

TTmialB, fitted up with water-flasbin? eapplr, have been more or 
less nsed for many years past, but little notioe was taken, nntit very 
lately, of the offensive smell given off by the abstudly large area 
open ta the flow of the mine. This fault waa espeoially patent in the 
older railway stations. The first improvement consisted in the 
attachment to the wsll of a leceiver, such as is shoicn to suit angles, 
at the npper part of Fig. 
ISlu. This has a perforated 
inlet pipe all ronnd the top 
margin, by which means 
tlie whole surface is, or 

# ought to be, washed. The 

'jA ai." a lower sketch represents a 
jPa'^ isr.» flat-backed rooeiver.. At 
^^^si*^W *''^ lower part of both there 
'*■ ^ Sp isanoutletgratdngthrongh 

which the waste passes direct to the drain or soil-pipe. The water 
is Etipplied to these articles in direrB ways, by step-taps just above 
the receirer, by self-closing valves in the eame place, and sometimes 
by means of a loose foot-grating, which sinks ab ut half an inch when 
trod upon and opens a wat«r supply valve. The flushing water in this 
case runs whilst the weight is on the grating and oeaseB when the 
pressure of the foot is removed. This is called the treadle motion 
supply. At Fig. I51v. will be noticed an arrangement of this sort. 
The same mode of supplying the cleansing water is made to ISlto. 
which represents Mr. Jennings's patent lipped urinal. Messrs. Mac- 
farlime's urinals are too well-known to need any description of mine. 

A considerable improvement has been effected in these articles, aa 
in all other sauitory appliances, and Mr. Finch, has manufactured 
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large quantities of the urinal^ sketclied at 151a; and 151y, in side and 
front elevations. Here a carefully constructed stench-trap is pro- 
vided, immediately beneath the biass grating of the receiver. 
This grating can be kept locked, and the same key fits an inspection 
door, which> when open, enables the trap in the waste-pipe to be 
examined- AU these urinals are made in white pottery ware* or in 
white enamelled iron. 

I cannot forbear giving at Fig. 151s an 
improvement just made by Messrs. Finch and 
Stidder, upon the treadle motion supply, 
151 S but it is one of considerable importance, as 

it prevents the sloppiness and smell at the flow line. The improve- 
ment I allude to consists of a lute or channel arotmd the interior and 
top edge of the treadle frame. This contains the water which would 
otherwise soak into the floor, and cause both smell and rottenness. 
As will be obsenred, the treadle plate is famished with a flange upon 
its underside, which dips into the waste liquid and so forms a trap. 
Any surplus water passes through a small trap provided in the soil- 
pipe» and so precludes the possibility of smell there* This is called 
the patent water-lute urinal, and I have seen it work admirably. 
The dry earth and ashes system is now extended to the urinal, and 
self-acting supply apparatus is sold by Mr. Heap, of Manchester. 
A perforated iron foot-plate is pivoted to lever bars, at the end of 
which weights are fixed, which counterbalance the pressure of the 
feet on the plate and cause a delivery of earth. If economy is very 
desirable, a galvanized guard of iron and perforated foot-plate only 
need be purchased, and these can be fixed over a pit built of brick- 
work, 3 feet square and 3 feet deep. But this last is not automatic* 
and the freedom from smell can only be secured by throwing into the 
vault or pit daily a suitable quantity of earth or ashes. 
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CHAPTER Vm. 

SABIIZ CXOSETS, ASH FITS, AKD ASH GLOSEXSt 
EABTH CLOSETS. 

Some writers have not hesitated to oharaoterise the earth doset as a 
perfect panacea for all our sanitary evils. The Jewish Law-giver 
Moses, in the book of Deateronoiny» specifLeB the nse of earth as 
a deodorent. The Chinese, of course, are said to have nsed it from 
time immemorial, just as they are said to have sluDg: suspension 
bridges on chains before Mr. Telford spanned the Menai Straits, or 
Mr. Ordish the Moldan, with his improved rigid stmotures. It is 
doubtful, too, whether or not Sir Henry Lawrence found it in native 
use in Lidia before he simplified it for bairaok use, or before Dr. 
Ogilvie's and Mr. Moule's perfected systems were introduced into 
the various presidencies. 

During the last twenty-five years the earth closet has been in con- 
stant use in the rectory at Woodstock, in which town Mr. Parker 
now carries on its extensive manufacture. 

The earth suitable for use in these places is to be found in nearly 
every field and garden, and should be of rather a loamy nature if 
possible, but still porous. A very sandy soil is next to useless, and 
peaty earth has been known to engender fermentation. Dr. Buchanan 
remarks that clayey or loamy earth, and more particularly the brick 
earth of the drift formation, is the best for the purpose. Large heaps 
of the earth should be collected for the yearns use, and dried in the 
summer sun, and if this be impossible, owing to want of storage, it 
can be dried in small quantities upon a tray made to fit under the 
fire-bars in the house grates* or in the greenhouse. Drying stoves, 
specially constructed for the purpose, and costing from forty to fifty 
shillings each are sold by the Moule Closet Company. As a general 
rule, however, if earth is spread out upon hard ground, in the sun, it 
will soon dry. Li some of the closets it is not so needful to nse per- 
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foctly dry earth, but it is always best to use it, and that, too, after 
having been well sifted in a small sieve of about three meshes to the 
inch. It will otherwise cake and cling to the walls of the hopper, or 
fall into the pan in awkward lumps, not so well adapted for the 
reduction of the fseces to powder during the action of drying. The 
supply earth to the hopper should moreover be strictly looked after« 
and as regularly so as the winding up of a dock. Slops should never 
be thrown into the closets. As for the quantity of earth needed for 
each operation, about one-and-a-half pints would appear about the 
average. 

It is quite a matter of option as to using chemical disinfectants 
with the earth, but, of course, all possible smell would be thus 
avoided. Carbolic powder, if the odour is not objected to> would 
answer very well. So would peat ashes* charcoal, or gypsum. 
Chloralum powder has been already much used and reported upon 
favourably for use in these closets. The earth treated with this 
I>owder absorbs and retains the ammoniacal compounds in a soluble 
form, and therefore well suited for plants. It furtherm(»re keeps the 
earth odourless when drying, and does not hinder that process. 

When the earth is removed from the closet it should be spread out 
to dry in the air, under a shed, roofed over, but weU ventilated at 
the sides, and ten to twelve weeks' exposure will enable it to be used 
over and over again, until a valuable manure is formed. It is 
questioned whether the system pure et simple would work well in 
populous places, and whether some modification of it would not be 
better— such for instance, as that published by Mr. Bannehr, in 1867. 

The advantages claimed for the earth system are many, and 
amongst others the following :— that it leaves unpolluted the natural 
springs and watercourses ; that it allows the rainfall to be collected in 
, a pure state ; that it is a great saving of water, and, unlike the water 
closet, is independent of winter frosts; that it is inexpensive and not 
apt to get out of qrder ; that it dispenses with underground drainage* 
or considerably narrows it down, and robs it of its danger ; that it 
generates no smell; that it is an auxiliary to health, or rather a 
prevention of zymotic disease ; and that it is a source of profit to its 
patron, either in money or in increased farm or garden crop. 

Having penned this rather common-place Hymn of Praise to Mother 
Earth, I will now give a description of some of these earth closets. 
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Tliaf are not many in number, and I ahall not £gim ttiem all 
beoaose a few of tbem are more mited to the faatidioos lequiro- 
mento of a. model mosenm than to the nragh-and-ready servioes 
of eTery>day life. I mean thia remark to apply to the vorkiDg 
ffiftohinery of the closets, not to the amount of finish giren to Uio 
enveloping, for, as a rale, the simplest oloBet is Bold in mahogany as 
veil as in other fancy casings. 



Fig. 1S2 gives an idea of the common oottage or factory form of 
closet, made by Moole's Patent Sarth-closet Compajiy (Limited), of 
London. The tank on wheels nnderneath the seat is called a "Broad- 
moor" tank, and these are mode to hold from 25 to i5 charges. What 
is called the " Commode" tank, holds about 2S, and the "pails" about 
IS charges. The tanks can be removed from the back, ike front, or 
wde, as may be ordered. The apparatus for working the supply of 
earth to the tank may be a pull-oat, a pnll-np, or a self-acting appa- 
ratos. The detached eketeh A shows a pnll-np apparatus. Thia 
company al^o fit up closets on different storeys, having a common 
soil pipe, wMeh may inn down inside or outside the building as may 
he specified. 

At Fig. 1S3 and Fig. 1S4, I give illustrations of Colonel Baird's 
patents, made and supplied at the CotUnge Engineering "Works, 
Westminster-bridge-road. Fig. 153 represents the apparatus for 
fixing in an ordinary closet where there is no pit made underneath. 
Tho deposit here folk into a waggon which is drawn out snd emptied 
when required, as in Fig. 162. When the seat is depressed or in use, 
the lower part of the valve rises and hits the under side of the hopper 
framing, thus agitating the earth and causing it to settle down 
towards the opening. Fig. 15i exhibits a closet of this patent, con- 
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straotel to stand oyer a pit, and the deposit in tliis case is removed 
through a trap-door made at the back of the building. The earth 
is also supplied from the back of the building through a trap-door in 
the wall. To render the closet private, a boarded partition is erected 
between the pan and the hopper ; this we do not show in our sketch. 
In each of these patterns the apparatus consists of a cast-iron frame, 
bolted together with iron stays, supporting a cast-iron valye moving 
on two pivots beneath a zinc hopper containing the earth. This valve 
is made to receive exactly the proper measure of earth, and is worked 
by the weight of the sitter by means of a lever and friction roller. 
On rising, the lower part of the valve falls, of its own weight, the 
upper part slides back under the hopper, and at the same time, the 
measure of earth which has fallen is cut off and thrown along the 
moveable shoot. 

The Engineers of the Moule Closet Company, previously mentioned, 
Messrs. Girdlestone, have made some important improvements daring 
the last two years, in the apparatus for distributing or casting a 
regulated supply of earth in these dry closets, but they are of too 
technical a description for these pages. Mr. Bostel, a plumber, of 
Brighton, also introduced a patent closet in 1869, and here the soil 
falls on a table, and by pulling up a handle a scraper passes across 
the pan or table, and removes the soil into a shoot. A supply of dry 
earth is at the same time delivered to the shoot, and when the scraper 
moves back some earth is deposited on this reception table or pan. ' 
The earth is measured out between two slides in the shoot; and 
smells from the soil, or rising currents of air through the shoot, are 
prevented by plates of iron and by the position of the scraper. I 
believe that Mr. Bostel has just concluded some improvements in 
these closets. Another patentee, Mr. Joseph Heap, of the City -road, 
Manchester, has also brought out a very good closet of this descrip- 
tion, the chief features of which consist in the peculiar damper for 
regulating the quantity of earth, and in an arrangement for sifting 
the earth in case it is too wet, or of a mixed and fibry nature, 
- The designs Fig. 155 and Fig. 156 represent Parker's Patent 
Automaton Earth Closet, manufactured by him at Woodstock, 
Oxfordshire, and here the earth shoot moves out of the way when 
the pressure is upon the seat. Fig. 155 illustrates the ordinary 
chair pattern ; but his 1a chair pattern is a more finished article, ' 
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being pimdled throngliciDt, and also moda with, an eaaj slope to the 
back. Fig. ISS shows a di^ of this descriptiaii for indooi use, 
made to resemble a cheat of drawers, when the top flap is palled down 
npon the seat. The eartli hoppers are in Uia wings. He also sells a 
obesp oat- door oloset, made for fixing over a pit, either single or 
in mwB, being in fact a skeleton apparatus. The whole are mode 
self-acting. 

The Americans are not awbit behind ns in these elosets; and 
I cannot forbear flgoring at f^. 157 what most snrelfbe theMp/ws 
tdlra of simplicity in a portable earth commode. All ralres and 
mechanism are repudiated, and nothing more elaborate than a ptdr 
of hinges can be fonnd abont it. I show It both shut and open, alid 
in tbe latter state the action of the leg support is worth pointing oat 
The lower part of the closet is shaped in th« stereotyped way, and 
contains a pan, with a seat over. The seat cover, however, consists 
of a box containing the earth, and in this box is formed a Uopper, with 
-a passage between. Wben the cover is thrown baek the earth, gathers 
in what was at first the highest part, but now the lowest part, and 
will be exacUf over the passi^, and ready to precipitate tLe regular 
and snfficieDt quantity of earth the moment that the closet is shut up. 
The eartb, therefore, in tliis instance, is deposited through the aper- 
ture of tie seat direct upon the refnae, Tbe inventor b a Mr. 
Newton, of Newport, lihods t., U.S., and he is the third American 
who has patented an earth closet in our islands within the past twelve 
months, Messrs. Clark and Aiken's device has, however, more to do 
with tbe delivery of tbe earfb in given quantities at the proper time, 
than with anything else, excepting, perhaps, that tbo earth is de- 
livered by tnmiag once roond a crank like that on a barrel organ. 
Tbo closet of the other welcome invader is, however, too elaborate for 
these pages, and I will therefore not describe the action of its levers 
01 its rods, its slides or its flaps, or anything that is its- 
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Not unfrequently the artizan class mannfao- 
tnre these earth closets for themselves. To 
show how simply they can be made, I give at 
Fig. 157a a section of one of this class. A re- 
Yolving quadruple chamber is here fixed in the 
bottom of the hopper feed, and a turn of a 
handle will empty one of the chambers of its 
contents. 

I ought to add, in case it may not be gener- 
ally known, that whether there be a local act 
or not, earth closets and the like are now legal- 
ized by Act of Parliament* July Slat, 1868, cap. cxy. sec. 7, for use 
in towns or cities. 

In isolated buildings, or if preferred, even in crowded places, it 
would be quite easy to collect all the slop and waste water and run it 
off into proper earth tanks. The sink waters would in this way cause 
no smell whatever, and would enrich the soil to a wonderful extent, 
as could be repeatedly proved. Farm buildings, and even cow-houses 
and stables, could thus be made perfectly free from smell, provided, 
of course, that the earth system was also adopted in the closets. In 
SDrne parts of England the earth system is already adopted in the 
drainage of cow-sheds, piggeries, slaughter houses, and in such cases 
the faecal matters are drained into a water-tight pit, with earth plat- 
forms on each side, and the system is reported to work excellently 
well, with proper care. 

Mr. Heap, the earth closet manufacturer, already alluded to, thus 
describes his plan for the removal of the house slops on the earth 
drainage system. He says : '* These can be treated with, simply and 
most effectually, by having to each house, in connection with the drain, 
a cistern with a perforated false bottom— the upper chamber to be 
filled with cinders and charcoal. Into this the^lops are emptied day 
by day, and are to a great extent purified before entering the drain; 
and with reference to private houses, or private institutions, the same 
plan can be adopted, or should there be sufficient land or garden 
attached, the slops can be conveyed in ordinary 3 in. drain-pipes in 
various directions, giving them a fall of not less than one foot in fifty* 
and laying them not less than 16 in. below the surface, keeping tho 
joints li in. apart. At each joint a slate or piece of thin stone xaqst 
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be placed, both top and bottom, leaving the sides open so that the 
matter can ooze ont At certain places small cemented vaults must 
be constructed for reservoirs. ' In these the solid substances are con- 
tained, and they can be emptied periodically.'' But as he leaves one 
to infer afterwards, a great deal will depend upon local surroundings, 
and the presence of main drains and sewers, as to whether the inter- 
ception of the waste fluid will be worth the outlay. 

ASHPITS AND ASH CLOSETS. 

It would be a waste of space to enter upon the many evils which 
residtedto the community where the old-fashioned privies aUd ash- 
pits, middens and necessaries were paramount. Neither need I 
describe them, for they are unfortunately not yet expelled from many 
hundreds of towns throughout' the land. It would appear, however, 
that not entirely to this generation can be given the palm for the dis- 
covery of their unhealfchiness, for long before the invention of any of 
the improved privies and ash closets, attempts had been made in the 
deodorization.and disinfection of thepe places. It was even antici- 
pated that by the adoption of some of these palliatives that the ash- 
pit arrangement might be made a permanency and the cost of laying 
down sewers obviated. 

It was a practice fifty years ago to throw a quantity of oil into the 
cesspits, just as finings are put into casks of beer, with a view to 
confine the smells arising from the putrefying matters ; but, as the 
difference of specific gravity prevented a proper mixture of the mass, 
Mr. Browne, in 1850, invented a disinfectant fluid more suitable for 
for this purpose, consisting of oil and water made duly alkaline, the 
result being a milky fluid that would better amalgamate with the 
olla podrida in these receptacles. Mr. Bobceuf afterwards discovered 
that vegetable and mineral oils containing saponifiable acid formed a 
means of purifying these heaps of filth, but in its turn the specifio 
was superseded. • 

A more solid treatment of cesspools and similar places was published 
in 1855, and this was the calcining, powdering, and mixing with the 
soil and putrescent matters there, the mud of ponds or rivers, this 
seemingly assisting to disinfect by absorbing the humidity and holding^ 
in durance the stronger odours. In a similar manner, Mr. Come 
introduced to notice a composition made chiefly of anhydrous plaster 
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and coal tar mixed with a litde salt and oxide of iron, tMs he declared 
to be a good disinfectant for these infectious localities. Amongst 
other solid panaceas may be named that of Mr. Thomlinson» which 
consisted of powdered gypsum heated and well mixed with tar and 
then ground to powder ; also, th^ tecipe of a Mr. Moret, which was 
the crushing, after heating, of a gray mineral found in France, called 
** deterso," and which, if it performed a third part of what was 
claimed for it, ought to rank almost next to salt. More respect 
might be paid to the proposal of a Mr. Sant Agata, who recommended 
cockle and other sea shells to be stoyed and powdered, and mixed with 
half the quantity of sulphate of iron, thus producing an ochrey 
inodorous powder, so powerful, he claims, as a disinfectant, thatone 
part of it need only be used to 100 parts of decomposing matter. In 
1854, Mr, Herepath claimed the discovery of the coke of Boghead coal 
as a suitable absorber of foul Smells, &o., and Mr. Gwynne published 
during the previous year a system of deodorization of feculent matters 
by the use of finely powdered coal. But somehow or another the above 
were never brought into regular use, or rather the water-closets re- 
placed the privies at a faster rate. 

Mr. Hughan, about two years ago, patented a system of deodorizing 
and solidifying sewage and filth by mixing these matters with 
Portland cement, and when set, crushing the mass into powder ; he 
calls the product a carbonic acid guano. In the same year, Mr. Dewor 
monopolized the right of mixing animal excrement with gaswaste, 
adding to it in some cases soot or pulverised slag. This last-named 
material was also brought under the notice of Messrs. Spence, and 
in 1870, these gentlemen obtained letters patent for the treatment 
of slag, top cinder, or Blackband ores, with one or two acids, and so 
producing some salts of iron for general use. The use of ores, for 
instance, the hematite of iron ore, mixed with the residual solutions 
run from stills in making bleaching powder, was known before in the 
manufacture of cesspool deodorizers. 

Amongst the simpler kinds of disinfectants formerly used for such 
places may be named, peat, charcoal, lime and tar. 

Common salt also was long held in high repute, and formed the chie£ 
ingredient in the deodorizing and didnfecting powders of Mr. Crews. 
Spent tan, too, found a place in the galaxy of Colysis, as did also 
sawdust* This last material, mixed with a fifth the quantity of nitiio 
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At the Social Scienoa CosEreBB held at Leeds, in 1871, Ur. Hortell, 
of Dooie BniMings, Mftncheiter, exhibited an invention of his which 
3 1 give at ISBa, and vhioh has received great 
B commendation. ThronBh the openiasr in the 
back 01 lower wall the nnsoreened aabea are 
thrown, and pass throngh a screen into the 
hopper below. "When the oIoMt is naed the 
seat i> depressed, and this in its tnm imparts 
a shiYBring motion to the soreener, which 
' serves the purpose of sifting the oinders from 
the ash dnit, whereupon the doat falls into a measorer. When (he 
ocenpant rises, the oontents of the meararer is spretid over the soil in 
Qto pan, and the cinders are at ,the same time delivered into the 
reeeptaole behind, ready t« be rebnmL Mr. Morrell proposed to supple- 
ment an insnffioient supplf of ash finings I17 the finer street sweepings. 
Such an arrangement as the above is oertainlf a great improvement 
npon the ordinary ash-pits and closets, and is admirably adapted for 
the use of separate oottages on an estate. A portable commode, on 
the same patent principle, was alto iatrodnced by Mr. Morrell, and it 
difiered from the Donoan ash commode. Fig. Ifi9, in being so coa- 
stmcted as to reoeive tmsoreened ashes at the top, and deliver the 
dust into the pan and the cinders into a cinder-box. 




At Nottingham, some little time ago, the town Sasitary Committee 
established in some districts the ash oloaet. which is fignred at I59a 
in tho above group. As will be observed by the plan, elevation and 
aeeUcnii a pit is formed, having watertight walls, under the whole 
closet. The floor of the pit below, whioh is also watertight, slopes on 
all sides towards the oentie, so that the latest deposit of soil will be 
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covered by the next snpply of ashes* It is also so oonstmoted, that 
not only are unusual facilities given for emptying the pit, but the 
height of the ground line, and the position of seat and door, prevent 
any overchargement of the vault. According to the authorities, a 
privy of this description, nine feet by three feet on plan, would cost 
about £10. The lower sketch at Fig. 159&, exhibits an ash pit, &c., 
patented, in 1866, by Mr. Whedhouse. Under the seat is a false 
floor, with perforations to allow the moistufe to run off. The ashes 
are guided exactly under the seat by the diagonal partition, and in 
this united way the soil is kept comparatively dry, and no premium 
held out by dilution in water to the formation of sulphuretted 
hydrogen and other gases. The upper portion of Fig. 159& represents 
hia patented method of flushing an ordinary privy, which is, by 
placing a cistern, with a perforated cover, below the road line under 
a pump or tap, and connecting it to the pit by a pipe. This cistern 
may be supplied with lime or some other disinfectant. The pipe 
which runs from the underground cistern may also convey flushing 
water, mixed with a disinfectant, to the ash closet with false bottom 
previously described. 

A totally diflerent attempt to work a sanitary cure in ashpits, &c* 
was patented by Mr. Turner, of Leeds, in 1868, and of this I give a 
section at 159c. Here, the fseces are collected in an earthenware 
cistern, and the urine conducted therefrom to the space below the 
cistern, where also the ashes are thrown. The cisterns are placed at 
such a height above the road> that when the sliding door, which is 
formed in their sides, is opened, the soil can easily be scraped into a 
cart. Of course, the ashpit proper does not require such frequent 
emptying. A row of the above privies are so constructed, that the 
night-soil men have only to open a large door, and back in their cart, 
and the ashpit can be cleared out in a remarkably brief space of time. 
Nor is ventilation forgotten, for, as will be observed, a large flue is 
carried up from the back of the seat, and this is taken to the chimney 
top, or to the highest part of the house adjoining. The updraught of 
this flue serves to keep the closet clear of foul smell, and will mostly 
do so. A disinfectant is, however, discharged into the cistern at every 
time of using, being shaken out of a roller-shaped contrivance every 
time the lid falls down. The lid is compelled to fall and deliver the 
powder, for a block is nailed to the back of the seat so that the latter 
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is never at right angles, or able to stand erect. A fluid disinfectant 
can also be used in this closet. 

rUTCES OP EAUTH AND ASH CIOSFTS. 
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Figs. 153 and 154 60 each. Wagons 10 6 extra. 

Fig. 158 S0«. each and upwards. Bcreeniog apparatos, 2U. eomplete. 












<i— ^If self-acting, add 5<. each. Each price includes a pail. 
h—\t with pail, add bs. each. Skeleton Apparatus, 25«. to 85«. each, 
o— Hopper and iron-frame work for fitting to eidsting closets, 85«. each. 
d—lt with galvanised iron shoot, and with flap ioste&d of a moyeahle coyer-lid, add 
135. each, 
e— If with self-acting apparatus, &e., as in the mahogany one, add 25«. each 

For other prices enquire of the makera, whoso names are given. 

I haye given the earth and ash closet sjBtems somewhat in detail, 
because I have used them with success in isolated places, and consider 
that thej have much good work to perform. They are necessarily 
great improvements upon the cesspool and midden practices, and 
should in all cases replace them, until a thorough water drainage is 
effected. "When this last is reached, they may wisely be dispensed 
with. I know that there are many, however, who advocate the ex- 
clusive use of the earth closet in our towns and cities. But how would 
it work P Take for example, I^orwich, with, say, 17,000 houses and 
75,000 inhabitants. Mr. Broadman calculated that in order to do 
justice to the system, the town would have to be divided into four 
flrst-olass and eight second-class districts, and an immediate outlay 
of £4,600 be made for horses, vans, pails and drying kilns. The 
annual cost of collection and management, with the cost of the earth, 
would be about £8,500. The estimated preflt at 20s. per ton, or 6s« 
per individual, would be about £14,500, but this is evidently very 
much exaggerated. 

And what would such a condition of things necessitate. There 
would. be, for instance, 8,000 or 10,000 pails to cart away from the 
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back doors or front areas of the first-class houses, at least every third 
day, and in the second-class districts, where the closets were down- 
stairs, and a fortnight's aconmnlation conld be allowed, there would 
be about 130 tons of manure and earth to remove daily. This is in- 
dependent of the return joumies with the dry earth. Onet cannot 
for a moment consider that any Board would undertake such a busi- 
ness as this. I think that it would prefer to wait for the profits which 
utilization will some day bring, and in the meantime build sewers, 
and push on with the water carriage system. In favour of the earth 
system, is undoubtedly what the poor cottager would make by the 
sale of his soil to the market gardener, or the reduction of rates, which 
might fellow a good management by the authorities. But when the 
cottager enters the city, he perforce relinquishes his pig-feeding and 
other little money-makings. Another consequence of our sewerage 
system is that we are unable, as in Paris, to lay the water-main, 
the gas-pipes, and the telegraph wires in our sewers, which we could 
do if we adopted the tub principle in use there, or collected the 
night-soil on Mr. Moule's plan. We at all events save the inters 
minable nuisance of hand to hand collection, and, I believe, avoid also 
an infinity of smells. 

The heaviest objection to the adoption of the earth closet in towns 
is, however, made by Dr. Farkes, in questioning that the earth treat- 
ment prevents the production of the emanations which produce fever 
and disease. It is admitted that the compost is deodorized, but is it 
disinfected ? Until this can be conclusively shown, it would be idle 
to agitate for its more general use, or its adoption, Maine liquor law 
fashion, in our towns and cities. Were it even proved that the pesti- 
lential evolutions disappeared with the odour, there must always 
exist cities too vast for its successful practice. How could we expect 
that London could set apart 400 acres each year in which to dig three 
feet deep the two millions of cubic yards of earth which Mr. Bateman 
estimates would be required under the earth doset system. To bring 
the earth from a distance would bo still more undesirable in point of 
economy. 

Mr. Bannehri formerly the co-patentee of Mr. Moule, has lately 
advocated a totally dijQferent system of treatment of ordure, which 
demands mention. He lays particular stress upon the collection of 
the urine, which is, he urgest not only the chief evil agent in perco- 
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lation into wells, but is also the more VBluable product. The pro- 
portion of urine to f ODces yoided is, he urges, as ten to one, and the 
value of each ton of the former being about twenty shillings, his 
scheme is worth attention. The difficulty would lie in the separate 
collection of the urine ; but this must be accomplished autoinatically 
sooner or later. I do not think, however, that it will be collected in 
order, as Mr. Bannehr proposes, to dessioate it into a dry concentrated 
manurial powder, but rather for the abstraction of its ammonia. The 
solid excreta was proposed by Mr. Bannehr to be dealt with in such a 
way that it must necessarily be sprinkled,— not with dry earth, for 
he seceded from that system, — ^but with a carbonaceous disinfecting 
powder ; and he exhibited a model of the necessary machinery, which 
is reported to work well. The latest modification of the dry process 
is the Carbon-closet system of the Carbon-closet Company of Leeds. 
In these closets charcoal is used, and the quantity necessary to pro- 
duce the proper effect is less than a fourth the quantity as compared 
with earth. It is well adapted for factories and places where water- 
closets would not be available. The carbon closet system is without 
doubt the best dry process yet invented. 

If common sense or economy, however, points to the sewerage 
principle as the most feasible one, there is cne of its concomitants 
which calls ringingly for redress, and that is the present arrangements 
made for gathering the household dust and ashes. ' If a person ac- 
customed to a constitutional walk before breakfast time avoids an 
occasional accident from the exposure of the many shaped boxes of 
dust, he may consider himself lucky ; but if he escape the inhalation 
of some disease from the well-packed weekly hampers of dirt and 
offal, he is doubly fortunate. This latter evil is, unquestionably, to 
be remedied by the use of some deodorizing disinfectant. What is 
to hinder, for instance, the compulsory use of a dust collector which 
shall, every time the ventilated lid is opened, disperse a certain 
quantity of some suitable powdered disinfectant ? Such a box is easy 
of construction, and not only that, but it could be fixed at the bottom 
of the steps, or elsewhere in the area, so that the pressure of the dust- 
man's foot would cause it to rise to the pavement level, and so save 
needless trouble and useless exposure. 

The dust collected in London is first of all screened, and then 
picked over by men, women, and children. The finer screenings. 
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or hreese, is nsed by the brickmaker in tempering Ids olay, and the 
ashes and coal waste is furthermore utilized at the brick kilns. The 
dust pickings, or hard core, is nsed in the formation of roads; and it 
forms a curious spectacle for the proyerbial countryman to see a 
new road in London whilst in process of making,— reminiscences of 
St. Gileses and St. James's, of Ginx and Lord Bantam, of the lady's 
cabinet and the washerwoman's cupboard, lie there, all in loying 
contiguity. As for what is called the soft core, the vegetable and 
animal refuse, it is either burnt in the dust-sifting yards or barged 
away into the coimtry. 

It would hardly be credited that, to collect the dust of one London 
parish— St. Pancras, for example, a yearly outlay of £6,000 is re- 
quired. About 25,000 loads are, however, removed annually from 
the houses in that parish, and the breeze and ashes, at the rate of 
half a chaldron to the 1,000 of bricks, are equal to the production 
of 50,000,000 of the latter. This is, however, brickmaking at the 
expense of the householder and at the express invitation of the 
thriftless housemaid, who will not sift her ashes. Were any of the 
newer cinder boxes adopted, the saving in housekeeping expenses 
would be considerable. There would also be less to cart away. 
Given an improved state of things in this respect> and a reduction in 
ash absorbent!^, the smell of the dust bin would necessitate the adop- 
tion of a disinfectant. At all events, whether we should go on to 
waste that bricks might more aboundy is a question that admits of 
only one answer* 



CHAPTER IX. 
DisnrFEcnoK and DJsrsFEcrxuvai 

Tkebe axe certain rules to be promulgated respeoting the protection 
of hnman life from contagion, or from the lojurionB effects of decom- 
posing organic matters, which may be gleaned from the ezperi^ice of 
aares) and which as yet haye never been laid down with sufficient 
clearness. 

A writer in a medical jonmal, the other day, pointed oat, from the 
Odessey of Homer, the great solidtade of Ulysses for the purification 
of his.honse with snlphnr, and the history of purgation could go still 
further back» and bring to light many other interesting memorabilia. 
This, however, hardly comes within the scope of these short papers, 
neither does as I said before, any attempt to explain the cause of 
disease, for it would only be a repetition of wise things said before. 
Happily, too, the grim dwellers of the threshold are now watched 
with eye of lynx and nerve of steel, and their newer tlmtsts at poor 
mankind met or parried. Names like those of Drs. Parkes and 
Sanderson, in this respect, are fSost becoming household words. For 
the purposes of this chapter, however, I cannot forbear from con- 
densing the remarks of Dr. Angus Smith, with respect to disease 
generally. According to this authority, the classes of disease may be 
caused— firstly, by gases easily diffused in air, such as carbonic acid, 
nitrogen, marsh gas, and others ; secondly, by vapours falling in cold 
air and taken up in fogs, volatile bodies in fact, that concentrate in 
cool temperatures, and not to be classed with gases; thirdly, by 
putrid or decomposing substances, that include, with the hurtful 
gases named under the first head, many organic forms which, trans- 
ferred to a suitable soil, are capable of working havoc with life and 
health; and, fourthly, by those more organized bodies in various 
stages and ferments that have a definite existence, and that multiply 
the diseases to which they are most allied, whenever they meet with 
suitable fields for propagation. 
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Disinfeotioii is practised by fits and starts. "With us it has been 
mainly a snmmer practice, when our nostrils encounter the smell of 
oJSensiye matters. Contagion seizes a house, or a town, and for a time 
the sanitary inspectors, and the awakened people themselyes, dis- 
tribute even the most noxious disinfectants without system, and with 
the inevitable result of expending the most money with the least 
possible good result. The destruction of valuable property, a sense- 
less panic, and a relapse into theiindulgence of time-honoured abuses, 
are the common results of outbreaks of typhus or typhoid fevers, of 
small pox, cholera, or any other of the many diseases by which we 
are punished for grave derelictions of duty. We cannot neglect with 
impunity the maintenance of personal and household cleanliness- 
ventilation, and an abundant supply of pure water. Soap and soda 
are the simplest expedients at our disposal for cleansing purposes. 
Experience teaches us that ancient cities, and even modem human 
dwellings, are admirably suited to act as reservoirs of contagion, and 
are constantly polluted by the excreta of the healthy as well as of the 
sick* We have* therefore, been compelled to resort to disinfection. 
But such has been our short-sightedness in the matter, that the em- 
ployment of any agent to destroy infection is too often evaded, and has 
usually been rendered most distasteful and even painful. A nauseous 
coating has been put upon this very simple pill. A poor woman is 
sent to the oilshop for a little chloride of lime— a foul room is thereby 
rendered unbearable, the place has to be thrown open, disinfection is 
not attained, and the maximum of discomfort is attended with a 
minimum of benefit* 

Some medical men are, I fear, blameable for not estimating with 
greater precision the real benefits derived from the use of volatile 
disinfectants* They are all irritating and of bad odour, and a popu- 
lar belief has arisen- that unless they are foul and caustic they can 
do no good service. A distinguished chemist, Mr* J. A. Wanklyn, 
has very recently shown that the constitution of a poisoned atmo- 
sphere cannot be modified even in a small dwelling by an expenditure 
of material that would be certainly beyond the means of a wealthy 
person. To diminish the evils of a malign atmosphere, he says, — 
** ventilate," and whilst admitting the correctness of this, I shall 
attempt to show that means may be employed for fixing the poisonoud 
particles floating in a fever chamber without rendering the air of 
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that dhamber irrespirable, or without killing a patient by draughts 
of cold air. 

Disinfectants are employed as deodorizers and as contagion de- 
stroyers. Such agents as oarboUo acid prevent the decomposition of 
organic matter, and, theref ore» favour a state of atmospheric purity ; 
but carbolic acid is not a deodorizer. It mokes, but it does not absorb 
or destroy, foetid vapours : and it is for this reason that M. Lemaire 
and others have recommended the use of carbolic acid in conjunction 
with sulphate of zinc, salts of iron, chloride of lime, and so on. 

There is indisputable similarity between the working of putrid germs 
and of the seeds of the most virulent plagues. Fevers were classed 
of old as putrid diseases, and anyone who has witnessed the prompt 
decomposition and the foul emanations of fever- stricken beings, 
whether human or brute, can readily understand that it was no very 
indiarubber-like stretch of the imagination that led our forefathers 
to confound contagion with putrescence. 

It is, however, necessary to learn, that in practising disinfection 
we have to neutralize the products, or check the decay, of healthy 
matter separated from living plants or animals* and that we have 
likewise to destroy specific elements of contagion—elements which 
differ in the various maladies that are known to be transmissable 
from the sick to the healthy. In order to illustrate tMs, let us take 
the case of sewage. The excreta of healthy human beings decom- 
pose, and the sewer gases belong ta the class of irrespirable gases 
which cannot be absorbed into the system without producing serious 
ill effects, and even symptoms such as characterize a putrid f ever^ 
vomiting, faintness followed by prolonged stupor, foetid diarrho^ 
and even death. The results are apparently undistinguishable from 
typhus fever. The line of demarcation between a malignant fever 
produced under such circumstances and fevers due to a specific virus 
has not yet been satisfactorily established. 

The foregoing symptoms result also from decomposing matters 
passing into the blood by other than the lungs, and whole hecatombs 
of slain through the instrumentedity of hospital* gangrene, pysemia, 
puerperal fever, and allied diseases, testify to the great dangers 
arising from the diffusion of solid or fluid matters in a state of decom- 
position. In dealing with the excreta of the sick, it is not the vola- 
tile elements and simple gases that we have to fear, but the materials 
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that adhere to anything and everything on and around the 8iok, and 
if ever we allow them to pass from the sick room it is quite impos- 
sihle to control them. If we even let them pass in any quantity from 
room to room or house to house in atmospheric currents, we cannot 
trace them until they have victimized fresh subjects susceptible to 
their pernicious influences. 

For our purpose it may be accepted as proved that successful dis- 
infection must aim at preventing decomposition in simple putrescible 
matters, or must aim at attacking fever germs as soon as discharged 
by the patient. It is desirable that a disinfectant should be an 
antiseptic — ^viz., an agent that arrests chemical change in animal or 
vegetable matters^ and it must be a deodorizer, or capable of fixing 
the most noxious gases evolved. It has been erroneously believed 
that sulphuretted hydrogen is the principal deleterious gas which 
disinfectants have to encounter— the worst kind of vermin to ferret 
out. Professor Way, however, asserts that the gaseous elements that 
are usually foul smelling and hurtful are ammoniacal. 

The best disinfectant to deal with sulphuretted hydrogen, such as 
is evolved in the emptying of a foul ashpit, would be salts of iron or 
chloride of zinc. Salts of iron and copper are antiseptics and very 
active deodorizers, and would have been used even more extensively 
than they have been, had they been harmless. But the iron salts 
stain all they come into contact with, and copper salts are injurious 
to life. Zinc salts are also inimical in this latter way. A disinfectant, 
to be available in the homes I am endeavouring to depict, n^ust neces- 
sarily be harmless, and until quite recently it was not easy to find 
such an agent. The alkaline permanganates have been extolled aa 
disinfectants. They are in many instances admirable deodorizers, 
but the fact that permanganates are sparingly soluble in water 
render their employment difficult, except in dealing with small accu- 
mulations of putrid matter. 

There is one volatile deodorizer and disinfectant that has been re- 
commended very strongly in some! cases by Dr. B. W. Kichardson and 
Mr. T. Spencer "Wells, and that is iodine. In some virulent diseases 
attended with foetid discharges, a little iodine placed in a box, with a 
little niuslin to confine it, is sufficient to render the room tolerable 
to the attendants upon the sick. For similar purposes, peat, sea? 
weed, wood, or animal charcoal have been recommended, owing to the 
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aTidifcy with vhioh they condense the gases of decomposition within 
their pores. For some years, Professor Gamgee has used charcoal 
charged with sulphurous acid as an active antiseptic, and he now 
suggests the use of charcoal mixed with chloride of aluminum, or, as 
he popularly calls it, chloralum. The sulphurous acid renders air 
irrespirahle, hut chloralum, which is, a deliquescent chloride of 
aluminum, attracts and neutralizes the noxious elements of a 
poisoned atmosphere; 

Having attempted to show that disinfection must be an everyday 
practice in the household, and that disinfectants must necessarily be 
harmless antiseptic deodorizers, it is not difficult to establish a code 
of rules of almost universal application. There is a caution that 
should be given at all times to a householder :— Servants cannot be 
expected to understand the use of disinfectants any more than they 
can be trusted to carry out a system of ventilation. Disinfection and 
ventilation, therefore, should, to a large extent, be automatic pro- 
cesses, and, happily, such things are to be found. 

A fusion of the two processes of disinfection and ventilation has 
been tried of late in the following manner :— The space occupied by 
a top pane of glass is £tted up with a piece of metal which slants 
from the bottom upwards, and the top is rounded in shape and per- 
forated. Inside this wedge-shai>ed ventilator are two shelves, pierced 
with holes, the top one being made to carry a box of charcoal and the 
bottom one a piece of sponge. By this double contrivance the in- 
ventor and patentee. Dr. Howard* of St. John's, Canada, claims not 
only to absorb the watery vapour of the incoming air by the sponge, 
and disinfect any foul air that may seek entrance by means of the 
charcoal, but also to warm the cold air by the amount of fiiotion it 
has to undergo in its ingress through the body of a ventilator which 
is already somewhat heated by the warmth of the room. If the wind 
blows too strongly upon the outside mouth of the ventilator Dr. 
Howard proposes a sliding valve to work up and down inside the 
pane occupied by the apparatus. I cannot but regard such a con- 
trivance as a clumsy one. It may be said to stand in the same rela- 
tionship to either perfect ventilation or perfect disinfection that 
spurious freemasonry does to what is called craft masonry, or certain 
litharges to good white -lead. There is no necessity, either, to filter 
the air of a room in such a manner* 
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There oan, however, be a Btrong case made oat why the water* 
closet pans of a house should be disinfected, and I am able to point 
out an apparatus which fulfils every requirement for that purpose. 
It is exhibited at Fig, 153, in section, and is known as Brown's 

patent self-acting disinfector. The object is to 
deliver at every upheaval of the handle a 
certain portion of a fluid disinfectant; viz., 
chloralum. The construction is the essence of 
simplicity. In a metal, glass* or earthenware 
vessel holding a gallon of disinfecting fluid a metal 
syphon is fixed, and the bottom is coiled and has 
a small inlet, by which means the syphon fills 
itself. When the closet handle is raised, the water 
rushing down the supply pipe to flush the basin 
causes a vacuum in the disinfecting syphon, and 
its contents are blended with the water. By this 
means a portion of the deodorizing fluid is retained in the trap or 
basin where it has no sinecure of work to perform. The syphon refills 
in a few seconds* and as only a certain quantity is discharged* a pint 
of disinfecting fluid, costing one shilling, mixed with sufficient water 
to make up the gallon, will serve about 140 distinct actions of the 
closet. The cost of the apparatus is about eighteen shillings, and it 
can be fixed in an hour to a water-closet of any pattern. The vessel 
containing the fluid is usually fixed upon a bracket in a comer above 
the seat. This kind of apparatus can be fixed to a tap in the stable, 
or anywhere else, and water containing a percentage of the medicated 
fluid drawn off into buckets, or run off into the pavement drains. 

Such disinf ectors are not new, but the above is the simplest. A 
patent automatic apparatus for a similar purpose was introduced some 
little time ago by Mr. Spencer. It is also worked by the handle of 
the closet, and fixed on the wall above the seat, but it is dependent 
upon a complicated action of wires and cranks, and its. cost is, 
moreover, thirty shillings. Similar contrivances are sold adaptable 
to the earth closets now in use. Whether it be true or not that the 
partizans of the earth closet first drew attention to the disinfection 
of the excreta, I do not know* but at all events they were not far 
behind. I have already given an example of these as applied to the 
earth or ash closet. As a matter of course they are chiefly powdered 
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disinfectants. Mr. Bannehr, in his improyed ash closet, uses a simple 
carbonaceous powder, chiefly as an absorbing: medinm. 

Nothing could be more wearisome than wading through the history 
of disinfectants, and yet an occasional smile would be sure to light 
up the way. Who would propose to bum incense to the god of Stinks 
at various times throughout the day, in the shape of patent pastiles, 
composed chiefly of charcoal, sulphur, and nitrate of potass P Or who 
could be brought to look, Hindoo fashion, on his patrimonial open 
drain or sewer as a River Ganges, and with religious punctuality set 
adrift upon the water there a sacred vessel which would admit a 
certain portion of such water, and also containing a phosphuret which 
would decompose in contact with the water, the gas and flame thus 
evolved being understood to neutralize the evaporating poison of 
Siva, the destroyer ? And yet men have paid for leave to rivet such 
absurdities upon us, and the cry is ** Still they come." Since the 
time of Mi Legras, who, in 1849, claimed to discover, and patented, not 
less than twelve disinfectants (three liquids and nine powders), what 
have householders not had to endure ? 

Apart from the many simpler disinfectants, such as earth, ashes, 
charcoal, peat, salt, sulphur, gypsum, alum, vinegar, and tar-water, 
&c., suitable for the coarser purposes of a farm, the disinfectants for 
the house now in commerce may be reckoned on the fingers of one 
hand. I have already given a general indication of the action of 
each, and will only add, that these useful agents have now been 
brought to such a state of perfection, that the person who chooses to 
make up his own mixtures, puts himself in the position of an ague 
patient, who, ignoring the labours of chemistry, prefers the powdered 
Peruvian bark to the sulphate of quinine. 

The disinfectant used in a household ought certainly to be a non- 
poisonous one. Fortunately, or unfortunately, there is not any choicei 
for the only one of this description is chloralum, now adopted by the 
Board of Trade. This is the popular name bestowed upon it by its 
inventor. Professor Gkimgee. It contains 1,500 grains of hydrated 
chloride of aluminum to the pint, or about 75 grains to the ounces 
and is sold in a fluid and solid state. Slightly diluted, the former 
will disinfect secretions in the utensils of a sick room ; and exposed 
in a saucer in its concentrated form, I have found it to remove even 
the smell which is given off by a newly-painted room. In its 
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powdered state it may be sprinkled in cellars^ lardersy dust-bins, 
ash pits, stables, piggeries, poultry houses, and wherever a smell is 
continually arising. In the deodorization of sewage, whilst being 
pumped oyer the garden, one gallon of the fluid, or three pounds of 
the powder, will suffice for 150 gallons of sewage. 

As regards the disinfection of clothing in the laundry, Mrs. 
Meredith, the patroness of the Discharged Female Prisoner's Aid 
Society, lately wrote to the Standard newspaper as under : — 

** The articles taken in for the waali are fairly fprinkled with ebloralom potrdct 
tbey are then packed in saoks, in which they remain for about two hours, when 
they arriye at the wuhhonse. They are then unpacked, and shaken singly. Alter 
this they are pat in a large tank, where a great quantity of water flows over and 
through them. In tMs way they rest for at least twelre hours. They are then 
wrung out, and undergo the ordinary process of wash'nff. It is highly satisfactory 
to add that not the least deterioration of texture or colour results.^' 

At the washhouses referred to by this lady, a great number of 
women are employed, and nothing but washing (he dothing of the 
siok is carried on. 



CHAPTER X. 

tmUZATlOlSr of sewage FILTBATIOir. 

Hatutg notioed tlie yarions Bystems of collecting the different effete 
matters, and pointed out the most worthy ones, a few lines as to their 
ultimate disposal may not be nnweloome to the reader. It is at all 
times preferable to follow things to their finalities, and fortunately 
the ulterior use of sewage will not require much word painting. 
Filtration, precipitation, and irrigation, may be said to comprise the 
different methods of utilization, and we will now see in what manner 
they are each carried out. 

Filtration may be either a means taken to reach an end, or it may 
be the only thing desired. Simple filtration consists in separating 
the matters in suspension from the liquid portion of the sewage. The 
outfall of the sewer may lead to a series of filtering beds, or the solid 
matters may be seperated by subsidence in a tank fitted with per- 
pendicular or other screens. In both cases the liquid overflow is 
allowed to run into the river. The solid matters, which turn dark 
in colour as exposure goes on, are then taken out of the filter or 
screening tank and mixed with the town ashes collected by the dust- 
men, or with street sweepings. In this state it becomes manure, and 
is purchased by the agriculturists of the neighbourhood. The fluid 
portion, as we have seen, escapes into the rivers and brooks, and this 
frequently gives rise to costly litigation. No doubt exists as to the 
great quantity of animal and vegetable matters still held in solution 
by the escaped water, and its liability to putrefaction. If allowed to 
settle again, freshly suspended matter becomes evident, accompanied 
with turbidity and smell. This is pointed out by Professor Way, 
and he has furthermore shown that the effluent water is still charged 
with gases produced by the decay of the animal and vegetable refuse, 
the soluble mineral compounds of the sewage being of course also 
present Sometimes this overflow water from the filters is, however. 
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made useful) and even after it has escaped into the brook the waters 
of •Auch rivulet are used in irrigating the meadows lower down the 
stream. At other times the water is pumped up to the top of an 
adjoining field, and a rude kind of irrigation carried out. This kind 
of filtering, however, must be accounted as mere straining. StiU it 
is recommendable as a primary process in all cases of irrigation, 
for whilst keeping back from the ground the thousand and one sus- 
pended mattiers which can in no way benefit a farm, and which only 
impede the fiow in the carriers, it does not sensibly impoverish the 
sewage. 

A stream of sewage may contain all kinds of animal and vegetable 
matters, and that too in all sizes, crude and mannf aotured. A wreath 
of fiowers or a currant bush, a chignon or a dead dog, in fact anything 
that will swim, are every day noticeable at some outfalls. Many 
floating matters even pass through and over some kinds of tanks, or 
are retained there and clog their action. The most efficient con- 
trivance for intercepting these objects at the sewer outlet is Mr. 
Baldwin Latham's Extractor, which may be shortly described as a 
large wheel divided into compartments actuated by a turbine) — 
the former furnished with an Archimedean screw, which receives the 
solid matter from the wheel, passes it on to another screw, and so on 
to waggons in waiting. -^ 

Mr. Sweetland, oJE Hendon, has lately made some experiments in 
the direction of filtering sewage, and he believes that the effluent 
water might be rendered fit to mingle with that of brooks, and a 
valuable manure moreover formed by the filtration of sewage 
in air tight tanks, the water being forced downwards through suc- 
cessive trays, each laden with some porous material. A patent 
method of filtration of sewage through tanks of ashes and vegetable 
charcoal has lately been brought out by Messrs. Weare and Co., at 
Stoke-upon-Trent. By this process the suspended ezcretal matter is 
satisfactorily arrested. The fiuid which escapes from the top filter is 
then made to pass through three other tanks with ashes of graduating 
fineness, and the effluent water is said to be non-pntrescent, and to satisfy 
the Government requirements. The charcoal and cinders in this oar- 
bon-filtaration process, when quite saturated, are dried in the sun and 
re-used. The solids are mixed with phospate of lime and soot after 
being ground, and this is sold as phospho-oarbon-manure. 
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Had it eyen been preTionsly unknown, the present outcry as to the 
sanitary state of New Brompton would prove that some of the water 
pumped from the shallow wells in London is simply filtered sewage. 
This establishes the fact that sewage can be filtered. Intermittent 
downward filtration through chalk or sand appears to be the most 
suited for the purification of sewage. This purification is the result 
of oxidation, but in order to be effectual, there must be a regular 
aeration of the filtering materiaL There is no question that this kind 
of filtration is superior to upward filtration. A serious objection to 
its use, howeverf is that it is non-productiyOf that the sewage is not 
utilized) and that it is merely a means of producing purer effluent 
water. It is» howeyer, urged of late that the sewage of 3,000 indivi- 
duals can be filtered of its impurities through one acre of land, and 
that edible vegetables can be grown on the filter at the same time. 
But fears have been expressed that this would be too much for the 
land, and that its pores would chok% up. Narrowed down into a small 
compass, an efficient downward filtration through a few feet of soil or 
cinders, or some porous medium, will effectually cleanse the drainage 
water of a town, but it is to be recommended only where irrigation is 
found impossible. By this kind of filtration all the valuable consti- 
tuents held in solution escape in the effluent water, and are lost to 
agriculture. 

PSEdPITAIION* 

Having dealt shortly with the filtration of sewage, and pointed 
out its wastefulness, we approach the subject of the precipitation of 
sewage.^ This means the treatment of the sewage with different 
chemical re-agents, whereby a few or more of the useful constituents 
are deposited. Sometimes the chief object in view is the purification 
of the water contained in the sewage, and this is especially sought 
after when the effluent water must necessarily escape into a con- 
tiguous river ; at other times, the chief object is the manufacture of 
a saleable manure, and this can be prosecuted when, for instance, the 
effluent water can be led into the sea, or in cases where the river is 
too vast to feel the pollution. It must be borne in mind that it is not 
sought to manufacture drinking water out of the supernatant fiuid of 
the precipitation tanks, but only to come up as near as possible to the 
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nine commandments reoemmended to be enforced npon all sewerage 
companies by the Rivers Pollution CommissioneTS in 1868. 

Hundreds of systems of precipitation have been tried on a small 
scale in the laboratory, and scores have been carried out yery exten- 
sively indeed. Each country in Europe may be said to be interested 
in every one of these experiments* large or small. The chemical 
history of any civilized nation bristles with propositions, more or less 
sane, as to this method of satisfying the question of the disposal 
of sewage, which surely must have been the veritable query pro- 
pounded by the ancient Sphynx. Some of the precipitating in- 
gredients tried are simple, some costly, some are even* imported from 
Germany because they can be purchased there cheaper than in our 
own country. The chief value of some of the produced manures may 
be said to be owing to the expensive materials used'— in other words, 
the most valuable matter precipitated was that which had been added 
to the liquid sewage. 

Some of the processes of precipitation obtained a yery large patron- 
age, and joint-stock companies were formed to work them, which still 
prosper more or less ; others which bade most fair at first were finally 
abandoned as much worse than merely non-remuneratiye. Some few 
are still carried out as a means of purifying the sewage water to 
admit of its being turned into the streams and rivers, though they 
are worked at a loss. The manures produced by several of the 
schemes are considered tolerably satis&otory, considering the valuable 
salts which escape in the water ; others disappointed the shareholders 
or ratepayers in this way, and it has occurred before now that the 
farmers around preferred the commonest raw manures to the patent 
ones, which were to approach in excellence the guanos of Ichaboe and 
Chincha or Augamos. Sometimes the manipulations were attended 
by an intolerable stench, which were only deodorized by an injunction 
from the superior courts of law. As for the water which ran off after 
most of these exploitations the clarification was incomplete always, 
or the decomposition simply delayed. 

The chemical and other materials used in the various precipitation 
processes are very numerous. For instance, lime was tried at Lei- 
cester and Blackburn, and this material, mixed with chloride of iron, 
was tried at Northampton, and with perchloride of iron at Croydon. 
Hille's method, now in use at Wimbledon, is in like manner a mixture 
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of lime, tar, and chloride of magneaiam. Lidae Iiaa also been mixed 
by Mr. Holden with sulphate of iron and coaldast for the same pur- 
pose. Mr. Jones and lieut-Colonel Scott, both of Ealing, also made 
use of lime, the former mixed it with 20 per cent, of petroleum or 
aoid tar, and the latter supplemented a separate lime treatment by 
one in which several metallic salts played a part. 

At Cheltenham and Stroud Mr. Bird's process has been tried, which 
is an addition to the sewage matter of crude sulphate of alumina. 
To this Mr. Stothert adds sulphate of zinc and charooaL Salts of 
zinc and manganese have also been experimented ux>on, so haye the 
carbolates of lime and magnesia, and the sulphates and super- 
phosphates of magnesia on Mr. Blyth's specification. Hydrochloric 
acid, sulphite of iron and salt had before-time been tried and 
found wanting. I have already, when speaking of ashpits, instanced 
a few methods of dealing with feculent matter, and numerous 
others can be gleaned from publications which treat upon such 
matters. I will add, however, what may astonish some readers — up- 
wards of fifty English patents were taken out, in a more or less com- 
plete manner, between 1857 and 1871. This is quite sufficient to 
innoculate any reader, who had previously slighted the question, 
with an idea of the vastness of the subject. 

The system of precipitation now most in use is the alum, blood» 
and clay, or the ABC process— the patent of Mr. Sillar. It has been 
carried out at Leamington and Hastings. The newest system is the 
phosphate of alumina process, the patent of Messrs. Forbes and Price, 
and is being tried at Tottenham. It is not my intention to compare 
any of the many systems, because such a comparison would require 
a work to itself. The reader must consult the treatise of Dr. Cor- 
field, and especially the Reports of the Sewage of Towns Commissions, 
the Eeports of the Bivers Pollution Commission, and the various 
reports of the Medical Officer of the Privy Council. It would be 
useful also to consult the various Eeports upon the Utilization of 
Sewage published by the Boards of Health of various districts. The 
reader by that time would be doubtless inclined to look upon the 
chemical treatment of sewage as a delusion, or at the most a tran* 
sitionary arrangement. 

IRBIGATIOir. 

Irrigation as applied to sewage means the application of liquid 
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sewage to the land with the view of interceptmg the fertilizing con- 
stituents, and cleansing the water of snch sewage. • It is admitted on 
all hands that sewage water can never be rendered fit for culinary 
purposes, but the earth, if sufficient time is afforded it, will so oxidize 
and filter it that the effluent water will be seen eyentually to escape 
in almost a pti^ condition. 

The proper application of sewage is to run it orer the surface of 
the ground, and not to apply it by means of underground pipes. The 
roots of the plants absorb the sewage as eagerly aa do the migority 
of soils. The best proof of this is instanced by Professor Ck)rfield> 
in the case of the Figgate Whins, . near Edinburgh* What 
the sand could not absorb the grass roots did, and enormous crops 
was the result. In such sandy farms there is seldom, if eyer, any 
effluent water, but it can be disoovered by digging, and when so laid 
bare it has been found comparatively pure. It has been proposed to 
treat the peat bogs with abundance of liquid sewage* and experi- 
ments made in this direction have shown excellent results. The 
chief difficulty of course with the Irish bogs would be to oonyey the 
sewage to the bogs— but this could be done very well in peat tracts 
like those of the Marquis of Downshire, beyond the Chair of Eildare, 
by maldng use of the Dublin canals* and constructing tank-shaped 
boats. The reader, in whatever part of the country he may be, if 
he is anxious to inspect the modtu operandi of a sewage farm— will 
probably soon not have far to go, for such farms are fast multiplying. 
The London resident can inspect meadows irrigated in this way at 
Croydon, Barking, and Bomford. The inhabitants of the Midland 
counties, &c., can satisfy their curiosity at Malvern, Warwick, 
Banbury, Cheltenham, and Oxford. The Welsh, Scotch, and Irish 
farmers, axe also fast becoming enamoured of the system—and even 
German landowners are following the Englishman's example. 

There are two systems of applying the sewage to the land : one is 
the distribution of the material by the aid ^f the hose, much 
afi the fire-engineman delivers his water. In this case the sewage is 
conveyed to the fields in underground pipes. As stated before, this is 
not an approved method, as it is the roots and not the leaves of the 
plants which require drenching. It is claimed that by this system 
every portion of the land can be got under control, but I believe it is 
fast becoming obsolete. The other method of delivering the sewage 
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is by open chaimoLB upon tlie sorfaoe of the groimcL. Sacli.open 
exposure does not appear to entail any appreciable loss of the yaluable 
yolatile constituents of the sewage. The irrigating fluid is sometimes 
carried across the field at various levels and allowed to spread 
naturally downwards, or pieces are set apart, and the sewage carrier is 
carried along the centre and emptied on each side. These ard 
respeotively called the " pane and gutter " and '* ridge and furrow " 
plans, and the latter is generally deemed the most tuocessfuL I gave 
an illustration of the best kind of " oarrien '' and sluice yalyes at page 
27. The condition of the sewage led upon the land depends of 
course greatly upon the presence or absence of the storm and subsoil 
waters. To keep these out of the sewage altogether would necessitate 
two separate systems of drainage. This would be very expensive, and 
' the cost would be enhanced by the fittings necessary to enable the 
sewage drains to be finished by the surface and other waters. The 
infusion of these waters would also be absolutely necessary in dry 
seasons, when the sewage would be too strong and need such dilution. 
During the driest part of the season last year the escaped waters had 
frequently to be caught andrepumped into the tank, in order to cause 
the mass to flow in the carriers. It is not, moreover, uncommon to 
find the sewage irrigation carried out in the middle of winter, so as to 
prepare for a precocious spring crop. 

Every great scheme has its vexed questions, just as every old 
country side has its particular ghost, and sewage irrigation has 
also afforded its quota of controversy. One point in dispute is 
the necessity of sub-drainage on irrigated lands. Mr. Bailey Denton 
holds that under drainage is an essential to all proper irrigatioui and 
Mr. Baldwin Latham is of opinion that supersaturation is impossible, 
at least that sub-drainage is only necessary in dense cold flat soils 
where there is no natural circulation. Another debateablo matter is 
the probabilty or otherwise of engendering parasitic diseases by the 
wholesale distribution of sewage upon grass and vegetable producing 
lands. Those who are curious will find some original papers by Dr. 
Gobbold, the celebrated helminthologist in the ** Veterinarian.'' 
These and other contributions from the same pen caused at one time a 
considerable sensation, and a believer in the representative philosophy 
of Emerson might fairly have said that at last the time of Entozoa 
had come, and with it the man. The question is still occasionally 
seriously debated. 



CrcypB raised on Irrigated Farms. Ill 

The crops grown upon tlie yaiious sewage farms are of great 
variety. Professor Cor£eld mentions a catalogue of thirty-eight 
different vegetables which have been raised upon the Lodge Farm at 
Barking. Various cereals head the list) then follow in due ord«r 
grasses, pabbages, root crops, potatos, salads, currants, and berries 
of all kinds. The crop mostly grown is the Italian rye-grass, 
which is said to be more suitable for the elaboration of milk in the 
cow than any other. Mr. Hope considers this grass to be the staple 
sewage crop. He considers that it will produce, under proper 
management, and sown in August, over ninety tons per acre in one 
season, in ten different crops. One would consider that this is 
utilization with a vengeance, and that Victor Hugo, (when he wrote 
his famous Paris-sewage chapter in *' Les MiserahleSf^* which the ' 
world, perhaps, owes to the before-published treatise of Parent 
Duchatelet,) never dreamed of such wholesale reconversion. 

It is an interesting fact, and Dr. Buchanan vouches for it, that the 
death rate is notably reduced in places where pipe sewers have been 
laid— phthisis, especially, disappearing with an improved drainage. 
This satisfaction is further enhanced when we read, in various 
medical reports, that irrigation, as practised above, in no way what- 
ever encourages typhus, enteric fever, dysentery, or cholera, even in 
epidemic seasons. Such a condition of things ought to make us 
thankful, for it is evident that the water-closet and not the earth- 
closet system will Msklly prevail oyer the land* 



CHAPTEE XI. 

8M0KE DEAINAGE, BOOF GABDENS, AJSiJ) SilOXE SEWEEAGE. 

One of the best proclaimed nuisances of modem days is the smoke 
nuisance —and many means have been tried to avert it. But a fear 
has been expressed that if we had a more perfect combustion than we 
have, if no smoke, or nnconsumed carbon were to escape from our 
chimneys, we should be worse off than ever, unless we resorted to the 
use of an enormous chimney, which would take up the carbonic and 
sulphurous acid gases to a height where they would be diluted by the 
** viewless winds" as fast as they left the summit. The carbon, the 
soot, the smoke would, in other words, prove less noxious than the 
poisonous gases which would in that case descend from our chimneys, 
and deteriorate our immediate atmosphere. And there is little doubt 
that there is good sense displayed in the expression of such a fear* 
Hence it is that without exception ^all who have advocated the idea 
of smoke drainage, specify the use of a lofty shaft. In the first 
portion of this chapter I propose to confine myself to a short exami- 
nation of the removal of smoke in fines or drains apportioned to 
smoke only ; the idea of passing our smoke into the sewers I will 
allude to at the close of the paper. 

The first gentleman who recommended the adoption of smoke drain- 
age was, I believe, Mr. Spencer Wells, in August, 1853. He was 
then editor of the Medical Times and Gazette, and his words were 
repeated as late as March, 1863, in the Social Science Review. He 
says : — 

" If they (the factories) do not produce the gpreat cloud of smoke, they certainly pro- 
duce a great cloud, as any one may convince himself. By an improved constructioa 
of fireplaces in private houses, the present wasteftil consumption of fuel and unneces- 
sary production of smoke may be diminished— by at least the half. We do not despair 
of seeing London fireed from this— its inhabitants breathing as pure and clear an air as 
those of Paris, Berlin, or Vienna ; and its buildings, cleansed from their present ftmereal 
coating, standing forth in all the unsullied beauty of their architecture. 

" In this case a new feature would be added to the architecture, and we should 
thei> see a number of bcautiM structures, not unlike miniature representations of 
the gigantic aqueducts of the ancient Eomans, replacing our present unsightly 
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cMnmej^, tviA DirtTin; ■]] the nnoke tbnm^h clDKd coDduiti to central fuTnactf* 
irhere it would lie in a Breat measiiro conBomeS, ana iU remaining porHons dia- 
charged at a liclglit too great toliemjarloiuaraiuightlr. A nnall imoke ntt, giTiD; 
HB pore air, would Bonlf bo a< cheeifollf bonu as » sewer rate, which only pnilfleA 
our houaet bj pollating oui riTci." 

The reader will find a eerloB of ezoeUent papers npoa the eril effeate 
oE smoke upon our health by Dn. Angut binith, Calvert, itiid Mr. 
Spenoe, in the Tolume of the Chemical ilTeioi far the year IS6G. 

Ur. B. W. Oihsone haa also for some time perUEtently urgied the 
principle of Smoke droiiutse, and amonsst ita adTontagoa he enn- 
metatea:— 

" Absence of nnobe In ■ dty atmospliore— Dimlnotlon of co«l la cosstrnctioti of 
votioufl chhnoey stachn — Absence of archltectoral disflgnrrments, such ms alno oovle 
and red cjUndrie poti — Bartng of fad by total oonminpUon of tbe imoka la the grate, 
the fire bDising downwards instead of upwards— Greater ease in cleansing the Soa 
fiiMn Boot, and [a tie remonil of ashes— Steadlneaa ud irrererilbillly of alr-drsnght. 
tnd power of thoroogUy ventilating a room, eren when onfUEnisbed with afire/* 

Some of hie oonolnEdona aie not, however, very dearly put. 

The theory of the removal of smoke on the smoke drainage principle, 
is very simply illnatrated at Fig. Ifi9p. Hereis represented one of thoso 




large squares which the sooialiatt^aeher, Mr. Owen, proposed at one 
time to htiild in Liverpool. The principle of such erectionB was even 
disonssed by him and others in the Social Hall of tlutt oity. About 
a hundred honses were to be arranged in this form of a sqnare, with a 
chimney shaft in the centre as drawn at Fig. 159p. The smoke from 
each side of the qnadrangi* was to be taken into the monst«r chimney 
by descending flues from each house, joining into an nndergtonnd flua 
leading into the shaft, as seen at Fig. IfiSg. A section of the propoEed 
nndergroiuid flue, about so inches square, shewing the propOKd doable 
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walling and percolation trongh below, is given at Fig. 169r. At the 
chimney base, a chamber was to be oonstrncted^a regular fomaoe 
for the creation of a perfect draught, was joined to the shaft. To pre- 
vent diffusion of the heat, the first fifty feet of the chimney was to be 
built with hollow walls, as shewn. Mr. Cubitt and others afterwards 
took up the idea, and prepared similar schemes for building houses in 
blocks, and connecting them to the central shaft, by means of descend- 
ing and underground flues ; but I believe none were ever carried out. 
The idea was further elaborated of late in the columns of the TimeSf 
and is now more or less familiar to alL 

Several objections have been raised, even fulminated, against the 
above scheme, but, I think, after an insufficient consideration of the 
question. The projectors of a new scheme have generally consumed 
more of the midnight oil than have their critics. The gravest objection 
raised, was in a late number of a building paper, viz., " that few men 
would be brave enough to take a house, the comfort of which depended 
on the constantly successful issue of combined action, over which he 
had no control." This must be conceded at once. But no wise 
partizan of the scheme would urge the indiscriminate connection of 
all fire-places to a drain of the kind, and unless the surroundings 
were in every way favourable. 

It could only be worked well in districts originally laid out 
upon this principle, such as conceived by Messrs. Wells, Spence, 
Owen, Cubitt, and the other originators of the plan. Another objection 
was, that underground London, and other cities, are sufficiently 
crowded already with bricks and mortar. Many do not consider this 
a conclusively deterrent reason, and I am one of them. Some aver that 
it would interfere with the liberty of the subject, to make drainage 
compulsory. As for that, a present opponent of the plan may rest as- 
sured, that if it was found to answer, a coercive law would soon follow, 
but that no act of constraint will be passed until it is proved 
considerably more beneficial than the present system. A more worthy 
objection is the difficulty of getting rid of the soot in the drains. A 
fan or blower would be, for the most part, inoperative. But it is 
urged that as the combustion would be improved, there would be less 
floot ; and what there was formed could be removed by the periodical 
introduction of scrapers, or such-like simple machinery. 

The prevention of black smoke from our workshops occupied the 
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attention of onr manuf aotorers and chemists long before the passing 
of the Smoke Act of 1854. During the past seventy years no less than 
450 patents for smoke prevention have been taken out in England 
alone. Some were for preventing t&is dense smoke by preparing the fuel 
with chemical substances. For instance, Mr. Holmes, in 1857, proposed 
the admixture of salts with the fuel to be burnt. In the following 
year. Messrs. Bergevin and Salva recommended the fuel to receive a 
douche of certain diluted preparations of manganese and nitrate of 
soda combined with oxide of iron, and Mr. Blethsm anticipated the 
consolidation of coal and pitch now so common in our patent fuel 
works. A more elaborate treatment was that introduced by Mr. 
Avery in 1862, who purified the coal by means of steam and chemical 
re-agents, which latter were progressively applied as the coal became 
well heated. 

The diffusion of smoke from the chimneys of manufactories was also 
attempted to be cured by a nicer regulation of the supply of fuel, by 
coking the coal in a hopper, and by injecting hot air into the fur- 
naces. In 1860 Mr. Birch conceived the idea of compelling the smoke 
to repass through the £re. Messrs. Gallaf eint and Pontifex explained 
that the principal causes of the consumption of smoke were the regular 
interstices provided in the burning material, and. they suggested 
spherical or polygonal coal blocks pierced in some cases with holes. 
This ball theory had been recommended by Mr. Ducayla as far back 
as 1853. A totally different cure was also sought by the distillation of 
the coal. Amongst the first proposals of this kind was that of Mr. 
Boume> in 1838, who constructed two retorts in the furnace and 
emptied them alternately into the fire. Mr. Leighton varied this by 
the insertion of a coal-coking chamber at the back of the fire. Mr. 
Jossa, for his part, practised dry distillation before consumption, and 
conveyed the evolved gases under the boiler, which they served to 
heat.^ As for another patentee, Mr. Hick, he advocated the division 
of the boiler into two parts behind the furnace, and the construc- 
tion of a walled-up gas-chamber betweeui where the smoke could be 
satisfactorily dealt with. 

The injection of combustible gases was also reckoned upon in iho 
reduction of the smoke nuisance. Mr. White's idea in 1849 was the 
introduction into the chimney-flues of gas obtained from the decom- 
position of water. During the years of debate upon the Smoke Act 
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Mr. M'Connel suggested that a jet of common gas should be lighted in 
the flues, and the smoke burnt in its upward voyage. Mr. Chibnall 
improved upon this by describing the coils of bent and perforated 
gas-tube which was to perform th^ wonder. The idea of ordinary 
gas was subsequently ignored, and jets of hydrogen gas substituted 
by Mr. "Lancaster. Even the idea of gas altogether was scouted by 
Mr. Houston, who was for stopping the ascension of smoke by blowing 
a stream of fire upon the coals, and consuming the smoke in its very 
birth. 

Partially satisfactory was the injection of air or steam into the fines 
or upon the fuel itself. Amongst the first plans which appealed to 
public favour was that of Mr. Ivison, who projected a stream of steam 
between the fire and Qie boiler, the heat decomposing the steam, and 
causing the liberated oxygen to unite with the carbon of the smoke. 
But the mostcomplete system of treatment with steam was the one pub- 
lished in 1865 by Mr. Sicardo, who, instead of permitting the smoke to 
escape up the chimney, drove it, by an air-separating fan, into a twin 
pipe, the smaller and lower part of which conveyed the smokeless air 
to the chimney, the upper and larger one taking the smoke, &c., to 
a reservoir, from whence it was borne, with a quantity of exhaust 
steam, to the underside of the fire grate. 

Other cures were sought with more or less success. The general 
arrangements of the difierent parts of the furnace were altered in 
nearly every known way. To give an ordinary instance, smoke-dis- 
tributing pipes were made to perforate the bridge of the famace, and 
these were heated to a red heat, the combustion of the smoke taking 
place in its passage through them. The smoke was also invited by 
Mr. Holt, in 1856, to a regular contro'danse on the fioor of the fur- 
nacci its partners being represented by different sets of fire-bars, and 
the figures described being purposely circuitous. In some other 
schemes the' volatile products of the furnaces were heated, and the 
smoke consumed in that fashion. Amongst such plans was that of 
Mr. Eydell, in 1861, who passed the smoke through a red-hot retort. 
As for the systems of curing smoke by regulating and distributing the 
supply of air, and mixing hot or cold air with the smoke, they 
number more than three hundred. In point of number, the plans 
broached for compelling the smoke to pass over or through incan* 
descent fuel come next, such as, for instance, by making use of two 
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combined farnaces, and causing tlie smoke of tbo newly stoked one io 
enter the other. 

The above briefly represents the various groups of devices for dispens- 
ing with the black smoke of the manufacturing chimneys. As for the 
lighter coloured and better consumed smoke given offby our household 
fires, not less than 30 different modes of dealing with it have been 
suggested. There are also above 160 different kinds of domestic fire- 
places in the Building market. Add to these, upwards of 50 methods 
of sweeping flues, and over 110 different patterns of chimney pots, and 
these compilations will doubtless convince the reader that smoke 
has been considered from nearly every point of view, and that 
at all events, the lofty shaft and underground soot drain should now 
in its tuiti have a national trial. If it prove a success, let all the 
people cij Eureka! if a failure, let a final Vale! salute it; and let 
us take to other promising schemes— the heating of the factory 
fumacesi steamboat boilers, and public buildings, by means of the 
vapours of hydrocarbon liquids, and a still farther prosecution of 
the advantages offered by the purer kinds of lighting gases. We may 
in this way improve our atm<$sphere, as well as economise the contents 
of our fast emptying coalfields. 

There is no doubt that an eclectic scheme of getting rid of the bulk 
of our dark smoke could be devised out of the many plans now 
extant. Some of them act tolerably well even now* and would work 
better if enforced, and the consequent improvement brought to bear 
upon them which always follows a demand for a particulur thing. 
What a picture of blackness must have hung over towns like Man- 
chester in the earlier part of this century P The condition of the 
London atmosphere must also have been abominable. Not a little 
remains yet to be done. How frequently do we notice that, for very 
cleanliness sake, even in the West-end of the Metropolis, a piece 
of finely-perforated zinc is made to act in lieu of an open ventilator ? 
It is also a horrid scandal that, in order to keep out the '* blacks and 
smuts," the artizan classes should be obliged to close the windows of 
their contracted rooms, and that disease should result from such im- 
perfect ventilation. One can even notice in some streets the poor 
woman's single room made to do duty as a laundry, and the only 
window shut to ward off the dirty flakes of carbon. That such evils 
are even yet the rule in some towns is ably proved in the speech de- 
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livered by Sir E. Peel, in his plaoe in the House of Commons, on the 
9th of March, 1866. It was on the very outskirts of patience that 
the first smoke-consuming furnace was built; — ^will it be on the 
threshold of wisdom that the pioneer smoke drainage shaft is 
erected ? • 

Descending to the minutiso of the smoke question, there can be no 
doubt that the oftener the present chimneys are swept the better. 
Too frequently the soot is allowed to accumulate until it holds 
together no longer. In cases where a contract cannot be made with a 
suitable sweep, or the monthly charge exceeds the means of the 
householder, why not sweep out the vents by home labotir with the 

aid of such machines as are sketched 
at Fig. 159s? These repfesent the 
cheap contrivances for this purpose, 
sold by Mr. Black, of St. Andrew's 
Square, Edinburgh. The upper design illustrates a brush of 
whalebone, with a rope attached to the centre, on which wooden 
tubes are threaded like long beads. Each tube has a metal ring 
at the end, into which the other end is socketed. All that is 
needed is to push the brush up the chimney, and then tube after 
tube, xmtil the top is reached, when a tug at the rope will dislodge the 
collected soot. In the more crooked flues, the Malacca canes 
screwed together, as shewn in the lower sketch, will be foimd 
effectual. Soot sheets, with telescopic rods for fitting into the fire- 
place, and sleeves for putting the canes through, and so enclosing the 
soot whilst sweeping, are sold by the same firm. One point is well 
worthy of attention in the construction of flues which climb an out* 
side wall, and that is the insertion of soot doors and frames, which 
will enable the chimneys to be swept from the outside, and save the 
inconvenience of taking up the carpets or covering the furniture in- 
side the room. The above contrivances will also serve for removing 
obstructions in drains. 

THE BOOF GASDEK. 

Mr. Charles Eeade, in the Fall Mall Gazette, not long ago, 
published a protest against the present system of conical roofs, and 
an invitation to embrace what he terms the Eational Hoof system. 
This is merely a flat roof, which will admit of perambulation over 
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it, and of utilization as a drying gronnd, &c. But, as Mr* EoLinson 
pointed out in The Garden, for December, 1871, Mr. Keade over- 
looked the greatest of the advantages wHch a flat roof would offer, viz,^ 
a splendid site for a garden. Such a garden would necessarily be roofed 
oyer. 

The case for the roof garden is admirably stated before the public, 
who is to judge it, by Mr. Parsons, in the columns of the American 
Agriculturist, I extract the following portion of the letter, which 
deals with the practical part of the question. 

« The snporficial area of nearly erery good eity bouae is more than twelve hnndred 
square feet. This wonld contain qnite an orchard of fertile little fruit-trees. If one 
iriBheB no flowers, hut fnilt only, he can have forced peaches and nectarines at a season 
when he cannot buy them for less than a dollar each. But if it be desired to haye the 
house filled with flowers through the winter, we cannot cultivate forced fruit. We 
can, however, have flowers, stone fruit, and Uaok Hamburg grapes in succession. If 
the house has been flUed with flowericg plants in the winter, and there is plenty of 
yard room, they can be taken out and arranged in groups in the yard as soon as all 
danger of frost is over. The house can then be filled with peaches, plums, and nectar- 
rines in pots, which can be obtained of the nurserymen ready for fruiting, or prepared 
the previoas year by the florist having charge cf the house, and kept in the cellar 
during the winter. These can remain in the bouse until the fruit has attained sof- 
flcient size to be safe, when they also can be grouped in the yard, where they will grow, 
and ripen early and well. Their place in the house can then be supplied with grapes 
in pots which have been retarded by being kept in a cool, dark place in the cellar. 
These will then bear abundantly during the summer, and before the flowering plants 
require to be taken in the ensuing autumn, will duly respond to the tiller in Black 
Hamburgs and Muscats. Two pounds to each vine, or four hundred pounds of grapes, 
would be a moderate estimate for the space mentioned." 

Mr. Parsons proposes to lay upon the roof sufficient earth to form a 
natural garden, in contradistinction to a garden made up of congre- 
gated pots; but on this point I believe that he would meet with 
strenuous opposition even from those who accept the principle of the 
roof garden. A sufficiently pleasing coup d" ceil covld.he manufactured 
with the aid of variegated vases, and boxes of enamelled tiles, £lled 
with fruit trees ; depending baskets with drooping vegetation, and 
wired columns covered with climbing flowers. Above all, the not 
altogether unfounded feeling of dampness which a layer of some feet 
of moist earth over a sleeping room would be sure to suggest, would 
by this means be avoided. Mr. Parsons also considers that if the 
doors of the house were kept open, the ascending waste hW of the 
house would serve to keep the roof garden house at a sufficiently high 
' temperature. This might be so in parts of America, but with us it 
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would be vise to f nmuili the house with bot water pipes. The water 
would he heet heated in gas boilers, which would require no supply 
oiatem, and merely the addition of a pint of water to the pipes weekly. 
The nse of gas heating in the greenhouse has been mnoh oensored, 
but, in my opinion, nnnecesBarily so. At all er^ts the gas boiler is 
the only one in erary way Buitad for the roof garden. A correspondent 
of the Qardenera' AfnyiizwM for Angost 6th> 1S71, writes as follows: 

" To commuiee, prgcuti ■ (u-Mot* [Wright'i patmc, o( MimimlitiBi I tms, pilea 
(LbotitfAJ; flxBUnfmmeloDthetopftAkelcinftitnlghtlilutbmsbthetopaf ttuhoiufl, 
to earry off the gaieoTU ftlr u-Ulng from Uio ttoro, And elbov at Cop at fumiel to tiini 
round vh«n rtqolred la the directum of tlie wind. Ths hat ou bsrcKiilMed u deslnd, 
and tlie gtoTa lifted or patoat at onoe, wltlunit tbedeliTthitooonn in huTls^ta 
light msd attend m <ln. I haro unnalned ttut ■ greeBhanic thai heated for flTejean 
autitercd admirably, and, with Uitle attentlODi, kept bU the plants lut KTsre winMi In 
tplendld condiElonp 1 have Ihu year built a houe about thirty feet ioag^ and heated It 
Ihua. TheplpeiiTUkakniff tbe Cnrntfrom each end, and beat It nuwt effectually, eeoao- 
mlcally, and aafely. I uied it darlBg the eold doll d>y> ire had in tbli eold north- 
BMteily dietricl early thlg Bamoier, and It diffDud a fine molit heat. I may explain 
there are tvoamaUmetalraeeBlniertcdln thotopplpo at cooh end, for filling the |dpea 
-with water, and when thoroaghly hcstod anil (oU of watar, a UtOa Keam hIm*, wUeb 
aeti iKDellcIally on the planta." 

£at even without the aid of pipes, a heat commeninuate with the 
wants of the vegetation ooold be ^isnred by the adoption of the 
George's Gas Calorigen mentioned on page 193. 

A view of a loof conEtmcted on the system mentioned by Ur. 
Parson's, is given at Fig, isst. It is what he calls a Mansard roof> 



and would anit the majority of oases very welL The oonstraction of 
the roof-garden conservatory would not, necessarily, differ mnchfrom 
those built on the gnmnd. The most elegant kind of roof for the pur- 
pose, woold, perhaps, be'the wood and glass roof introduced by Mr. 
Cranston, of Birmingham. An iron and glass coustmotion, very 
Boitable, would be that known as Ayre's Patent, manufactnred by the 
ImperiBhahle Hothouse Company, of Newark-upon-Treot. The 
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fitUnga and stagings made hj Qob firm would Bnit remarkublr well, 
as tliey sie formed of cement 'whioli oould take hold of the material 
of the floor itself. The cheapest kind of coof-eorct for narrow honses 
and oottages, would he the Futon toof of Hessia. Hereman and 
Morton, of London, but it would require to be supplemented with 
side walls of concrete, so as to give BuEGcicnt head room. 

At Fig. lS9u, I have drawn an imaginary roof-garden, ooiutntated 
with rafters having a' paraboUo oorre. Hitherto, curved roofs haTe 
been chiefly made of iron; but I hare lately seea a oonserratory 
building, the curved roof bars of which were made of wood, bent by 
machinery. It was produced at about half the cost of an iron roof. 
The bending roofs arc more graceful than those formed of straight lines, 
and if wood oould be used to such advantage as this experiment indi- 
cated, the gain even in an testhetio point of ticw, would be oon- 
eiderable- 



I now propose to show how such a kind of roof could he constmeted. 
Fig. iGSn, represents a section, copied bom an ArobitMtnral journal, 
of the tile and cement roof adopted on the Eedcliff Eatat«, South 
EeneiQgton. Here, wooden ribs, two feet apart, span between the 
party walls, their ends resting upon stime corbels. On the upper sur- 
face of these ribs, boarding is laid down, and afterwards, two or three 
oonrses of tiles, bedded in cement, the last course being rendered over 
with cem'ent and fine sand. It will be observed from the sketch, that 
the roof is not a flat one ; but there is no reason why sueh a roof 
could not he made with on amount of arohing just sufGcient to throw 
off the water. 

The above mode of constructing, at the same lime, a roof to 
the walls and a floor for the roof-garden, is not, however, in 
my opinion, the best suited fbr the purpose. I TOnsider preferable, 
a roof formed on the Dennett arch prinwple, such as sketched 
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at Fig 1592(7. A desoription of the material which forms the 
arch is given at page 154. The Dennett roof wouli occupy 
less time in construction* and if found not quite so cheap, offers 
the advantage of being absolutely fireproof, which the tile and cement 
roof is not. When the concrete in the areh is considered sufficiently 
dry, it is covered over with the Pyrimont Seyssel, or some other first- 
class asphalte. 




t . j»yj 



From the foregoing, it may be seen that it is quite easy to pursue 
the idea of the roof- garden. The only thing wanting is the indination 
to do so. But the innovation once begun; the system would continue 
by the sheer force of imitation, so common amongst islanders. And 
it would soon be discovered, that even in the neighbourhood of smoky 
cities, they could not only be made to afford an agreable retreat for the 
morning and the evening, and the first day, but also be made "to pay." 
The foregoing will convey some distinct idea of the roof garden scheme; 
Whether it will become a rule with us is very doubtful ; whether ex- 
ceptions should be made in its favour needs no argumentation. The 
introduction of these novel conservatories need not depend upon the 
adoption of the smoke drainage system, though undoubtedly the two 
would work admirably in unison. A noble opportunity of carrying out 
the smoke drainage theory was lost when the new Belgravian mansions 
on the estate of the Marquis of Westminster were given up to Chimney- 
dom, and the occasion was further misimproved when their roofs were 
handed over to French copyists. Seen from the Green Park, the roof 
gardens of Grosvenor Place might have been made to rival the hanging 
gardens of Old Babylon, as far as we imderstand the construction 
of the latter. Is it too late to try the experiment yet in the many 
terraces which are everywhere fringing our parks and heaths P The 
feasibility of such erections for better class mansions once proved, 
the boon would soon descend to the humbler residences ; and if the 
majority of the latter could not afford to glory in a roof of crystal the 
artizan could use the fiat roof as a promenade, or his. wife use 
it as a laundry ground. I should not recommend waiting for the 
smoke drainage theory to be carried out. Who knows whether or not 
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the main incentive to the underground flue and the tall shaft would 
prove to be the growing desire for gardens on the housetops P At 
all events it would not be the first time that our nation was coerced 
to its benefit by the application of the argument indirect. 
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The chief elaborator of this scheme was Mr. Peter Spence, who pub- 
lished, in 1857, a pamphlet upon the subject, entitled " Goal Smoke 
and Sewage." I will quote his own words : — 

"I would combine this gaseous (smoke) sewerage in such a form with our town 
drainage, as would bring all the liquid sewage into contact with the gases from our 
ftimaoes and our house fires, the liquid sewage being kept, as now generaUj proposed, 
separate firom all surface drainage. The semi-liquid and foetid mass being brought 
into contact with the sulphurous acid gas, (the result of our perfect combustion) would 
have its putrefactive process arrested, and the foul emanations neutralired— all its 
anmionia conrerted into sulphite, and thus permanently fixed, and all the sulphuretted 
hydrogen and other unwholesome gases decomposed. 

<* When concentrated, in this innoxious form, firom yarious districts to a conyenient 
plaee, it might with perfect safety be manufactured into manure more Taluable than 
the richest guano. All the gases from our coal combustion would haye to be conveyed 
along the same tunnels to centralizing conduits converging to a point, where an 
immense chimney, at least 600 ft. high, should be erected to diseharge these gases into 
the atmosphere — ^the ascenslTe^power being obtained either f^m tbe retained heat of 
these gases, which would prolmbly be found quite sufficient, or if not, artificial heat 
could then be suppUed to effect that object." 

Mr. Gibsone, previously alluded to, has also lately advocated the 
smoke sewerage, and in a letter to the Times in December last writes 
asunder: — 

r 

"What substances do we use on a large scale as antiseptics and disinfectants ? Sul- 
phurous acid, carbon, and carbolic acid. That these three are the very ingredients 
present in a most transportable form in coal-smoke is too evident to every eye and 
nose aboveground. 

** What simpler ventilation for sewers than that each house should eontribute its 
now wasted hot-air in creating a draught down into them and out at a distant exit t 

"Meanwhile, as instalments of the ftiture perfected good, we might gradually 
Adopt grates, in some measure at least, smoke-consuming— erect on' rising grounds 
tentatively, lofty furnace chimneys exhausting our cloaeco; the heat would be utilized 
for puUio washouses, and— conneet the house flues with the sewers, and trap the 
openings to the latter." 

I have been compelled to notice the above schemes^ because they 
have become barnacled, so to speak, upon the simpler smoke 
drainage idea, and impede its progress. It is not to be dreamt of that 
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two separate systems of drains are eyerywliere to be oonstmoted, the 
one for the sewerage and the other for the sorf ace drains^. Mr. 
Gibsone suggests a diyision of cities and towns into districts, each 
haying its own fire-system. Mr. Bpenoe spealca of a chimney " at 
least 600 feet high," and this, he admits, will require 20,000,000 of 
bricks, and weigh 72,000 tons. It would also, he says, cost some 
£40,000, but " supersede say 500 chimneys in Manchester, costing^ at 
an ayerage, £500 each, or 250,000/." 

The aboTc scheme, as I haye elsewhere pointed out, has lately 
dwarfed into a proposal to connect the house drains with the chimney 
flue. If this became general, what would result in the summer, when 
very few* fires were needed P The whole question requires a thorough 
ventilation, and a complete reconsideration at the hands of its pro- 
jectors. 



CHAPTER Xn. 



THE WAIBB SUPPLY. 



CISTjBENS. 



When we oonsider that nearly three-fourths of onr living bulk is in 
reality water, a knowledge of the fact cihonld be in itself snfficient to 
ensure our best attention to the water supply of our dwellings. But 
until lately, the works of the large water companies were onsupplied 
with filter beds in order to intercept the more palpable impurities. 
At the present time to supply 500,000 houses in London, different 
water companies deliyer nearly 110 millions of gallons per month. 
Any unhealthy condition of the present retailed supply is, howeyer, 
often enhanced by the treatment which it receiyes at the hands of the 
consumer, who stores it in unclean and uncoTcred cisterns, open to 
the contaminations caused by bad smells from without* and to the 
impurities engendered by the water-closet yalyes within, which latter 
stand up like so many bag-pipes in the cistern. On the contrary, it 
ought to be borne in mind, that like milk, water speedily taints under 
the infliction of a bad atmosphere. The consequence of all this 
neglect is, that the water speedily teems with low forms of life, and 
thickens with decomposing animal and yegetable matters—becomes, in 
short, totally unfit for use. 

The drinking water cistern should in no case be left exposed to the 
external air, unless at the top of a properly constructed water tower, 
properly roofed in and ventilated. In some places, aa in London, 
where "smoky smuts prevail," the cistern will require a cover of some 
kind* with louvre like sides. As for the material of which the cisterns 
ought to be made,* I should recommend an enamelled slate cistern for 
the drinking and culinary water, and galvanized iron cisterns for the 
bath and doseit aeryioes. Lead cisterns should never be used for 
drinking water, and as some soft waters slowly dissolve the lead, even 
the rain water should not be stored in leaden tanks. 

There arc several remarks to be made with reference to the cistern 
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itself, and as I have made it a point to give a quotation from some 
eminent authority w)^en I haye found anything apposite, I give 
them in Mr. Surgeon Jardine Murray's own words : — 

" In a house of email size there !s nsaally only one oistern, from which irster is drawn 
for drinkinfr, cooking, and supplying the closets. The pipe which sapplies a waters 
closet is often made to open at the end farthest from the cistern; hat in many instances 
it will he foand that water is admitted into the pipe hy a ping or yalre raised hy means 
of a wire. This is much the more ohjectionahle plan; for in the interval between the 
times of use, the pipe, not being occupied with water, becomes filled with foul air which 
has ascended from the closet ; and when the plug or ralye within the cistern is raised 
water does not flow down the pipe till this stagnant air has bubbled up through the 
contents of the cistern. By cither method there is tisk of contamination of the 
water ; and it seems unnecessary to insist that by the latter the pollution must be 
serious. 

" In large houses, having two, three, or more jsistems, sanitary arrangements are 
equally overlooked, and the cistern on the kitchen floor, from which water is drawn 
fur cooking and drinking purposes, too often supplies the servants' waterdoset. It 
cannot be too strongly urged that in every house not supplied by * constant service/ 
there should be one cistern specially set apart for drinking and cooking purposes. And 
with regard to its regulation three other points are to be careftilly observed : — 

*< 1. — ^The waste-pipe must not in any way communicate with the drains, else it may 
be the means of admitting foul air into the cistern, if not also into the-house. 

« 2.— There must be a well-fitting cover, in order to protect the surface of the water 
from the organic and inorganic particles which are constantly floating in the atmos- 
phere, more especially in that of the basement story. 

<* 3.— At regular intervals the water must be entirely drawn off, so that the interior 
of the cistern may be thoroughy cleansed." 

If the ahoTO be carefully attended to, and the water which is sup- 
plied be pure, the householder may rest quite easy as to his water 
supply. 

WATEE PIPES. 

To the use of water conducted a long distance in leadenpipes,or stored 
in leaden cisterns, haye been traced a great many evils, and the adop- 
tion of this metal in pipes and cisterns is now wisely tabooed. I ques- 
tion whether it will not become compulsory before long to use tinned 
pipes only. In the military hospital at Ketley, not an ounce of lead is 
brought into contact with, the water to be consumed. This entailed 
an expense of nearly £10,000. But, at whateyer cost, the sanitary 
boon is great. In France and Germany there is a goyernment law 
which compels the use of tin pipes, and nothing else, in the wine and 
beer establishments. That the use of lead pipes and cisterns seriously 
interfere with health, the following extracts will show. 
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Dr. Muspratt says : 

**TIie first stages of slo^ poisonings are rery frequent, and well known to most of 
the general medical practitioners in CTery large town, as well as ia the rural districts. 
The source is almost invariably found to be the water employed for domestic purposes, 
the lengthened use of which causes a depression of spirits, emaciation, and, finally, 
Golio and paralysis. Several cases of this description have come under the notice of the 
editor, wherein whole families were affected, and though the leaden indications in the 
gums were undiscerned — as their medical attendant in many of them appeared baffled 
by the continued and frequent complaints,— still carefully conducted analysis proved 
that lead was the undermining agent." 

Dr. B. W. Eioliardson also remarks : 

<* Contamination of water, both hard and soft, impure and pure, by lead is, in all 
parts of the kingdom, and under every variety of circumstances, the cause or sources 
of various obscure diseases of man (and also, doubtless, of the lower animals}, of tho 
nature especially of dyspepsia and colic. This proposition was abundantly proved by 
cases of minor diseases induced by lead contamination of various of the hard or impure 
waters of London." 

A cure for sucli poisoning cotild be fonnd in the use of pottery ware 
pipes, but they are too brittle, and can only be made in short lengths. 
Galyalnized iron pipes would also be an immense improyement upon 
lead pipes ; but these are apt to split under a high pressure or during 
frosty weather. It is satisfactory to know that there is a kind of pipo 
now in the market which meets eyery sanitary requirement: viz., the 
leaden cased block-tin pipe, patented, in 1870, by Mr. Haines, and sold 

by Messrs. Walker, Campbell, and Co., of Liverpool, 
and Bloomsbury, in London. The inner ring of tin 
(see Fig. 159&) constitutes a distinct pipe in itself, 
and an uniform thickness of this metal if properly 
secured. The tin is not what is called tinned on the 
iss.» outer lead casing by pouring melted tin through the 

pipe, or by electro-plating it inside; for such made pipes offer no 
permanent security against the remoyal of the tin by the friction of 
the water. The Haines' pipe consists of a separate ring of pure block- 
tin, surrounded by a lead case, and the junction of the two is so 
perfect that no ordinary contortion will rend them asunder. It is 
also believed to be insusceptible to galvanic action. The great value 
of this invention has already been testified to by Drs. Lankester, 
Letheby, Muspratt, and others. I will now show the comparative 
cost per yard of this and the common lead pipe mostly in use, the 
latter charged £20 per ton, which represents the average price. 




TTie Lead and New Sanitary Pipei Cornered. 



COMMON LEAD nPE. 


LEAD Encased tin pipe, 

or Eqoal Bcsiaiuia to Prewue. 


1-S 




Inilda 

dim 


'"sia:'" 


pciXard. 


ll 




i 


Xord*. 

u 

i 


if 



It will be Been \>j tbe above that it ii sold at the same ptioe as tbe 
U&dpipe. The lengUu.of the ooilB in which tlie tinned pipe is msnu- 
faotnred irill also be noticed. 

The lead-enoased tin pipe, howerei mnoh an improrement apon tiie 
lead pipe, would be nearly nseleaa if the effeot of the inside tiniung 
vraa to detract from the physical qnalities of the pipe, or in other 
words, if it behaved badly dniing a heavr frost It u pleasant to be 
able to teeord that this sanitary wafer pipe is even stronger than lead 
pipe in this respect ; and to render this patent to anyone, I subjoin the 
results of some tests made by the eminent engineer, Mr- Kirkaldy :— 
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Best Kind of Pipe for Larger Conduits, 129 

It will be easily seen tliat the percentage of extension nnder 
bursting pressure in the above sized pipes (which are the sizes mostly 
in use), are considerably in favour of the twin-metal pipe. Tho 
average percentage was 13*5 for the latter, and 9*4 for the lead pipe. 

Gases will often occur in which waters require to be conveyed in 
pipes of very large bore, and in such instances the lead-encased tin 
pipe would be too expensive, if not quite impracticable. The kind of 
pipe to be used with advantage here would be a cast-iron pipe which 
has been subjected to the De Lavenant patent iron preserving process, 
which is the coating of the surface of the metal, whilst cold, with a 
vitreous glaze, and then subjecting it to heat in an annealing furnace. 
Mr. Bazalgette subjected iron so treated to a red heat, and even then 
found the coating uniiiaiured. I can also bear testimony to the great 
cleanliness of these pipes, and to their freedom from oxidation, having 
seen them used under circumstances of peculiar difficulty. The water 
flows through them as through a glass pipe. There is no smell and no 
chipping. The glaze can also be applied in all the colours of the 
rainbow, if such fancy treatment is required. These pipes are alike 
applicable to the conveyance of water, gas, or soil, and ought in all 
cases to replace the common cast-iron conduits of large size from 
ponds, wells, and cisterns, whether above or below ground. In tho 
case of buried pipes, the Lavenanting effectually preserves them, 
trhe enamelling process of this Company is also largdy applied to all 
sorts of culinary utensils. Cisterns are also supplied glazed inside in 
a similar way» and painted outside with silica paint* 

FILIEBS. 

To rely upon a filter is not always safe, as all depends upon the 
kind which is used. Some of these have been known to yield 
water containing 100 grains of organic matter to the gallon, and 
this, too, after running the whole gauntlet of intercepting sub- 
stances. They may also produce the brightest and most sparkling 
water, and yet this water prove on examination to be fearfully 
contaminated. The 'sand, the sponge, the hair, and cotton 
filters are now seldom to be met with, except in the homes of the 
poorer artizans, who are accustomed to point to these delusive articles 
of home manufocturjD with evident pride. The above materials I 
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Filters and FilUring Media, 



term delusive, because they serve the purpose f(5r a very short time 
only, and either decompose, and thus add to the festering state of 
things in the cistern, or soon become hopelessly choked up. Peat and 
other vegetable charcoals were afterwards tried with temporary 
success. Charcoal obtained from the shale used in the manufacture 
of paraffin oil has also been mentioned as a suitable filter for waters 
unfit for use ; and years ago, charcoal and glycerine were also con- 
sidered as excellent materials for purifying unhealthy liquids. Only 
about twelve months ago, too, Mr. Lundy patented the application 
of the animal charcoal produced in the manufacture of prussiate of 
potass, as a decolourizer and deodorizer of water. Eventually, how- 
ever, these all gave way, or are fast giving way, as filtering media, to 
bone black, or what is more frequently called animal charcoal. 

That the best filters are useful, and even beyond praise, will be 
seen after a perusal of the article on filters by Professor Wanklyn, in 
the British Medical Journal for March, 1872. 




IS9.« 11 ~ ea." 

The first-class filters of the present day are not numerous, and 
are mostly used in the storing cisterns. The filter of the Water 
Purifying Company, Limited, of London, I illustrate at Fig. 159/, and 
in this cistern-filter the impurities in suspension remain outside the 
filter, those held in solution alone reach the interior of the filter. The 
water enters the purif jring case from below and becomes freed from 
solid matters in its laboured ascension through the bone black to the 
mouth of the supply pipe. 

A rather difierent kind of filter to the above is exhibited at Fig. 
159^, and is known as Lipscombe^s self-cleaning charcoal cistern- 
filter. The sketch represents a cistern furnished with a filter, and 
also with a pure water reservoir, the latter being the larger beehive 
vessel, situated on the right hand. The water enters the smaller or 
filtering vessel by the inlet at the middle of the cistern, and rises 
through a porous plate of stone and the superimposed body of charcoal. 



Several Filters Described, 
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until it reaches the descending pipe which conyeys it to the reservoir. 
This latter is supplied at the top with an air-pipe for ventilating 
purposes, and horizontal depending pipes for the supply of the boiler, 
or the drinking caraffes. If the water is needed for the commoner 
household purposes, for cleaning or laundry use, a pipe which is con- 
nected with the bottom chamber of the filter vessel carries it directly 
to the scullery, before it has had an opportunity to rise through the 
beds of the filter. 

In order to treat the subject as completely as the space will allow, 
I figure at 159^ another kind of cistern filter, called the Patent Carbon 
Block Filter, manufactured by Atkins and Co., of London. These 
filters, of which there may be two or more in the one cistern, stand on 
legs at the bottom of the cistern, and are composed of porous blocks 
of charcoal set in a hollow cylinder, with moveable caps to facilitate 
the cleansing out. With this system no storeage of water is supposed 
to be needed, and the supply pipe is connected with the filter vessel 
direct. 
Another modem cistern filter is that of Mr. Finch, of the Holbom 

Sanitary Works, and It is drawn at 
Fig. I59h, This arrangement consists 
of an exterior tank, enclosing an inner 
partition, which extends across one end 
and over the bottom of the tank at a dis- 
tance of 3 or 4 inches from the outside 
case. This vacant space, extending 
all over the bottom, forms a receptaqle for any mud precipitating 
from the water, as it enters the tank, previous to its passage up 
through the two carbon filter blocks, which are shown in. the middle 
of the tank. The water enters the tank by a ball-bock placed within 
the vacant space between the exterior and interior partition of tank. 
Any surplus water passes out through a stench trap placed at the 
head of the overflow pipe. This prevents the rise of smells from either 
drains or soil pipes, which invariably give a bad taste to the water. 
The outlet pipe, by which the water leaves the tank, is provided with 
a water-strainer, placed a few inches from the bottom of the inner 
partition. The strainer is formed of fine wire g^uze placed over the 
pipe outlet, and prevents dirt, leaves, &c., getting into the pipes and 
causing a stoppage or leakage of the various valves or cocks. 




159." 
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High and Low l^rasttre Tap FQten. 



It is not my iatentioit to give anj description of the nnmeroaa 
filteiB for domertio and ofher uBea in vhich the w&tcr is 
poured by hand into tlte filter, but I cannot forbcu 
noticing the magnctio parifying water filter Bold by that 
Company, at tlkeir offices in EaBton- square, Loudon. 
This filter is illustrated at lfi9i. The, magnetlo carbide 
is placed in the centre of the £lter, and lequires no re- 
newal, andthe water when filtered is drawn off from Uie 
bottom of the Tossel. Another recent norelty in small filters is the 
filter of the veil known Silicated Carbon Filter Company. 




Before, boweyer, dismissing* the snbjeet of filten, it may be of 
advantage to point out that these contrivances can be fitted upon the 
taps themselTeB. In tome oases this will be found very -beneficial. 
At Fig. 1591 is drawn a low presBure silicated carbon filtering tap, 
for withdrawing water from the oistem or ordinary water-bntt. 
Fig. Ifi9m illustrates a filter constructed for the high presnire water 
. service. This is an exeetlent article, and is connected ^rect with 
water main. Every drop of wal«r, as will be seen in the section, is 
compelled to undergo three filtrations. It is made of iron, with aa 
enamelled inside, and is readily cleaned out. . 

It not nnfrequently happens that the emigrant has to undergo great 
privations in the matter of water supply. A portable 
. filterer was not long ago patented in America, for use 
re partionlarly in But Francisco. This filter, which 
for its peculiarity, is sketched at Fig. Ifi9n, consists of a 
ae-shaped bag, made of flannd or table linen, npon 
the inner eurfoee of which is plastered a preparation (^ 
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great porosity, chiefly charcoal. It is said to tlioToughly strain about 
40 gallons per honr. 

The whole of the foregoing filters have proved successf al, and are 
well worth an inspection by those interested in this branch of sani- 
tation. Their several adaptabilities vary according to the kind of 
water which they h^ve to deal with* The condensing apparatus for 
freshening sea water is also suitable for cleansing the water of rivers, 
ponds and wells— -I^onnandy's patent marine aerated machine being 
an example of this class. Next to the pnrifying power of a filter is 
to be esteemed the ease with which it can be deaned out. 

Paicxfl ov CisTSBW Axm OTnss Filters. 

Fig. 15Q/; to yield | gallon per minute, 30«. ; I gallon, iOs. ; 2 gallons, C0«. ; 4 gallons, 

90«. ; S gallons, 180«. each. 
„ 159p, to purify 200 gallons per day, 120«. ; doable filter, to yield 500 gallons, 220«. 

treble filter, to yield 750 gallons, S20«. ; quadruple filter, to yield lOCO gallonsf, 

A208, each. 
„ 159A, Tank holding 35 gallon!i, llOs.; 55 gall«ns, ISOs. ; 100 gallons, 190«. 

150 gallons, 250^. ; 200 gallons, 400«. 
„ 159&, price depends on size of tank ordered. 
„ 159», to hold 15 gallons, 21«. ; 20 gallons, Sl«. Gd. ; 25 gallons, 42s. ; 30 gallons, 

628. 6d. ; 50 gallons, 769. 6d. ; 80 gallons, 105«. ; 100 gallons, 12G«. 
„ 1591, 10«. ed. each. 
„ 159m, various prices. 

There is a certain amount of security against the inroad of foul gas 
from the drains, in cases where the overflow pipe of the cistern, con- 
nects with the drain in a more or less direct manner ; but in figuring 
one or two of these articles I must repeat the oft-spoken warning 
against such a communication between the overflow pipe and the 
drain. It may, however, occur,|that the overflow pipe does not lead into 
a drain conveying away soil or other very oflensive matters, or that 
the water of the cistern is not required for drinking purposes. In such 
cases these contrivances might be useful in preventing whatever 
effluvia did arise from the drain. If the overflow pipe led very 
close to the gully grating these pipes would serve a good purpose. I 
do not say that they are not useful flxtures upon the overflow pipe, 
under even the most perfect system of disconnection from the drain ; 
but I unhesitatingly say, that they are by no means to be solely relied 
upon as a preventive of the escape of sewer gas into the water tanks. 
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Cistern Overflow Traps — Hard Water. 





At Fig. I59q is griren an iUastration of the oyer- 
flow trap, supplied by Mr^ Finch, of High Hol- 
bom. It is in prinqipls the same as the AntUl 
trap, shown at Fig. 80, page 36. The other design, 
Fig. I59pf represents the patent orerflow arrange- 
ment of Messrs. Westo and Finder, sold at East- 
street, Walworth, London. Here an inverted onp 
is fitted on the bottom of the outer overflow pipe. 
The inside of the regulator is made to contain 
some soft Altering material, such as wool or 
sponge. But it must be seen to be easily understood. 

Prices. 

Fig. 159p, in enamelled zinc below, 2 feet. Us. Gd. each. 

,. . „ above, and not exceeding Ijs diameter waste pipe, IZs. 6d. 
If in charcoal iron, 5a, extra. 
Fig. 159;, with locking grating, 1«. per inch diameter of waste pipe. 

It will not be deemed necessary to enlarge upon the necessity of a 
hot water supply to a house, for, fortunately, it forms the exception 
to And a household unprovided with this sanitary appliance and 
means of comfort. I merely mention it to draw attention to the newly 
introduced hot water supply cylinder of Messrs. Braby & Go. (Limited), 
of Euston-road, London. This apparatus affords a complete guard 
against explosion. As the water circulates throughout the pipes 
hot water is obtainable at the shortest notice, and as the hot 
water is withdrawn from the top of the compactly arranged cylinder, 
the water drawn off is consequently of the highest temperature. 
These cylinders are flxed in a comer close to the kitchen flre, axe open 
to inspection, and are well adapted for the supply of baths or sinks. 
The sizes made range from 39 in. to 48 in. diameter, and cost from 
three to four guineas. 

HAED WATEB. 

It frequently occurs that only hard waters are procurable upon sonie 
estates. Some waters are permanently hard, others become soft by 
being boiled. The commonest reason for such hardness is the presence 
of carbonate of lime, and boiling separates the carbonic acid gas, and 
deposits the chalk or fur on the inside of the kettle. Such water is also 
very unflt as a detergent. 
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According to Dr. C|imeron, horses wMcIi are accustomed to drink 
very hard waters suffer eyentually from an abnormal growth of bone. 
For cooking purposes it is almost useless, it will neither soften meat 
in boiling, allow tho cxtration of juices, or assist in the rising of 
yeast. 

There is an infallible cure for water rendered hard in this way by 
the presence of dissolved salts or free acids. The treatment is very 
simple. Lime is added to the water, and when the excess of carbonio 
acid is neutralisedj the lime which was just put into the water and 
the Hme which was naturally present in the water are precipitated as 
a carbonate of lime. Organic matter, according to Professor Wankljm, 
is often to be traced in the midst of the precipitated chalk. The best 
water-softening apparatus, applied to a cistenhin combination with a 
filter, is the patent apparatus known as Danchell's, manufactured by 
the London and General Water Purifying Company. It is based on the 
above explained process of precipitation, invented by Dr. dark. 
Here the insoluble chalk falls to the bottom, and the softened water 
filters through this material, and rises again into the tank in a per- 
fectly soft state. These filters are, I understand, let out on hire. 

UilN WATER. 

Some philosophers have greatly interested themselves in ascer- 
taining whether or not the moon is a meteorological agent. Sir 
John Herschel says that there is a preponderance of rain during 
that part of the month nearest, so to speak, to the full moon. 
Statistics prove that in Germany the minimum number of rainy 
days occurs between the last quarter and the full moon. They 
"manage these things differently*' in France apparently, for M. 
Araga has pointed out that the minimum number of rainy days 
occurs between the full moon and the last quarter. Possibly the 
latitude has a great deal to do with it. It may be of service to some 
reader to know that in England, according to Mr. Pengelly, who 
made a series of careful experiments extending over 74, lunations, 
or more than six years, that the greatest quantity of rain falls in the 
second quarter, the maximum number of wet days occuring in the 
third quarter, and the minimum number in the first quarter of the 
moon* 
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Eain Water Collection* 



The rainwater oolleoted in the oountry is oonsidercd of g:reat value, 
a chief reason of this heing its comparatiye oleanness. Unfortunately 
the rain water of towns is too full of soot and other impurities to be 
used with advantage* and those who would only use this kind of soft 
water in the infusion of tea would be almost necessarily deprived of 
that beverage. The collection of rain water is, however, a matter ot 
importance in the laundry, whether in town or country. Even in the 
stable its use is very beneficial. If used for nothing else than for garden 
use, or for the periodical flushing of the house drains, its collection 
will repay the trouble. Eain water is best stored in an underground 
cistern, built in a manner similar to that specified for the liquid 
manure tank at page 28. It need not be situated far from the walls of 
the building, and the overflow pipe from such tank should lead dis- 
connectedly with the drain. Above the cistern can be fixed an 
ordinary pump. The common halfround, or ogee eaves troughs and 
down pipes, are made of cast iron, and usually receive a coat or 
two of mineral or lead paint ; but much better rain water conduits 
are the galvanized cast iron gutters, now mostly adopted in iron 
buildings. Zinc pipes are also common enough, but are open to several 
objections. Perhaps the best kind of gutters and stack pipes are 
those supplied by the London Enamel and de Lavenant Patent Iron 
Company, of Bankside, London. Thea^ are coated inside and outside 
with a preparation of silica, and will convey the water in its pure 
state to the tank or cistern. I append the prices of these last 
mentioned, as they are not generally known. 
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Whatever kind of troughings are <ihosen, the outlets leading to the 
perpendicular pipes should be fitted with zinc, or other perforated 
caps or roses, to prevent the passage of leaves and other impediments 
into the rain-water store; for these after a time decay, and form a 
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137 



Btratnm of black mud similar to that deposited at the bottom of a 
pond. The rain-water oistem also requires a certain amonnt of venti- 
lation. It is customary to cover over the tank with close flagging, 
and in such cases the water speedily acquires a bad taste, and a 
number of offensive worms are bred in the stagnant water. Above all, 
these cisterns should be periodically scrubbed and cleaned out, to 
remove the vegetation which collects on the sides, and the deposits of 
soot which in towns mingle with the water in its descent from the 
roof. 



WELLS. 

Before attempting to dig a well, I should advise the non-professional 
reader to consult the work upon that subject, written by Messrs. 
Swindell and Bumellf and published by Mr. Weale, as it will doubt- 
less save him much expense in the long run. It is not always safe to 
employ the village bricklayer upon such work, for he will sometimes 
use common mortar, which will drop into the well and harden the 
water, besides otherwise proving his incompetency for the work. 

An excellent system of laying on 
the water of a well to a house is drawn 
at Fig. 590. This is, to fix one or more 
galvanized iron or slate cisterns at the 
top of the house. The cistern here 
copied is Atkins' patent house tank and 
cistern filter combined. The lift pipe 
to cistern is shown by the dark line 
outside the* house, and the supply pipe 
to the various rooms by the dark line 
inside the building. Draw-off taps are 
shown fitted to the sinks and boiler. In 
cases where there is no cistern, a filter- 
box can be fixed to the fbp of the suction 
pipe which leads into the well, and this 
will serve to filter the well water in 
most cases very effectually, Where 
there is a cistern, the force pump does not necessarily require thi^ 
kind of filter, as one placed in thd cistern itself is preferable and 
sufficient* 

r 
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AI7ALYSIS 07 WATEE. 

Of late years much attention has been paid by chemists to the 
analysis of drinking water, and a complete revohition has taken pkce 
in the method of analysis. One of the most stnking resnlts arrired 
at is, that good drinking water is so wonderfnlly pnre. . In one 
hundred million parts of sueh water not more than six or seten 
parts of ammonia are obtainable. This ammonia is produced by the 
destruction of .the organic mc^tter in the water, and serves as a measure 
or index of the quantity of such organic matter. 

It is very satisfactory to know that the chief large water supplies 
of our populous cities and towns do actually attain to this high 
standard of purity* Such is the case with the water of the New 
Eiyer Company as supplied to London, and also with much of the 
Thames water as furnished by some of the Thames Water Companies. 
The Manchester Waterworks, the Edinburgh Waterworks, the Chester 
Waterworks, and many others supply such water. Exceptions to the 
rule that a public]wster company supplies pure water have been afforded 
by the Southwark and Yauxhall Companies in London, and also by 
the li^orwich Company, which a few years ago were found to be sup- 
plying very impure water. Although good water may have been 
yielded by the water companies, it occasionally happens that, in con- 
sequence of foulness either in the pipes or in the cisterns, the water 
which comes into domestic use is impure. It should therefore be par- 
ticularly borne in mind that the cisterns require periodical cleansing. 

In the country, and sometimes in towns, the water for domestic 
purposes is not provided by a public companyt but comes from a welL 
Now, if the results of past investigation by our first chemists tend 
to re-assure us with regard to the water which is furnished by water 
companies, they no less warn us emphatically against well water. 
Over and over again well waters have been found in an impure con- 
dition, and, in fact, it is unsafe to use a weU water without having it 
efficiently analysed. The presumption in respect to a well water is 
that it is bad, whilst the presumption relative to towns water is that 
it is good. 

The necessity for an occasional analysis being admitted, a great 
deal depends upon how the submitted sample of water is to be taken. 
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Professor Wanklyn and Mr. Chapmui recommend that it be sent to 
the operator in the kind of glass bottle called a ** Winchester quart,*' 
a stoppered bottle of about 8 litres capacity. It should be preTiously 
cleaned out irith strong sulphuric acid, and well washed with the 
same water that it is intended to hold. The bottle should then be 
filled, corked, and sealed, and kept in a cool or dark place until sent 
to the chemist, which should be within two days, if possible, of the 
sampling. In town-water samples of the water should be taken from 
the street mains. When the water of a pond or well is ooUeoted, the 
bottle should be immersed in the water, and the bottle mouth filled at 
some little distance below the surface. In taking the water of a 
river, the middle of the stream should be preferred, and the outlet 
of sewers and feeders carefully avoided* 

Analyses of potable and other waters are sometimes attempted to be 
made, amateur fashion, by the head of the family, but these are 
scarcely to be relied upon, unless the operator has had considerable 
experience in such matters. It will be found cheapest in the end to 
pay the small fee charged by a proper consulting chemist. The 
Water Purifying Company of London supply a tolerably useful 
testing apparatus, deviEcd by Mr. F. Hahn Danchell, costing from 
10s. 6d. to 21s. each, which might be found useful as a preliminary to 
a more elaborate examination, or as a tolerably sound means of ascer. 
taining the purity of the water for agricultural purposes. These cases 
contain approximate test fluids for ammonia, lead, lime, iron, sul- 
phuretted hydrogen, magnesia, and organic matter, and are very easy 
of application. A more elaborate method of determining the presence 
of organic matter in Water, is that published in the Journal of the 
Chemical Society^ by Messrs. Frankland and Armstrong, in 1868. 
The one I should rely mostly upon is the ammonia process of Messrs. 
Wanklyn and Chapman, as explained in their treatise on the 
examination of potable water. The second edition of this work 
(Trubner & Co., 1870, 5s.) should find a place in every library, as it 
contains the amplest information, and is, I believe, the only work 
in existence which treats exclusively upon this subject. Professor 
Wanklyn also conducts the analysis of any water submitted to him, 
at the Laboratory, 3, Winchester-street Buildings, London. 

As a practical illustration of the benefits derived from a careful 
analysis, I may mention the following case :— Being called upon to 
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report upon the sanitary condition of a house in the south-west of 
London, my attention was drawn, amongst other things, to the con- 
dition of the water supply. I found that the water of a cistern, 
situated above the upstairs closet, was used in refilling the hot-water 
circulating cistern belonging to a bath, and on inquiry I disoovered 
that this water was withdrawn, by means of a tap, for certain culinary 
uses. Amongst other things, this water was used in the preparation 
of the baby's food. The cistern downstairs, which supplied the 
drinking water, was also very unclean. An analysis of both showed 
considerable impurity— the hot water, perhaps, ought to be distin- 
guished by the epithet " horrible ! " I give the result of the analysis 
made by the ammonia method :^ 

FreeNHs. Albnmicoid N lis. 
Water drawn from the tap of hot water cistern '01 *24 ) p rf- 

Water taken from the drinking water cistern... '03 *15 i per n.illion. 

Normal pure water m......— ... '01 *07 / 

After this, the servants were forbidden to use the hot water for 
culinary purposesi and the other cistern was cleaned out. 



CHAPTER XIII. 

DAUF-mOOFIKO AND PIBE-PBOOFING. 

So very many of the older-fashioned residences, and even the modern 
competitiyely built honsc8> suffer from dampness, that a few lines 
illustrative of its cause and cure may be found of seryice. 

By way of furnishing the reader with an example* wherewith to 
gauge the measure of* this subject, let us suppose that he builds a 
dwelling and out-houses, one story high, and one brick thick, con- 
taining in all, say, ten reduced rods of brick- work. This would be 
equlTalent to layings 45,000 bricks; and as it is now admitted that 
each of the commoner bricks can absorb one half^pint of water, it 
follows that, unless proyided against by damp-courses or other 
arrangements, the building will be capable of holding, and will 
certainly hold, under certain granted conditions, oyer 5,600 gallons 
of water, which in weight would mount up to the high total of 
25 tons, and would need, before the moisture could be evaporated, 
and the wall once thoroughly dried, the assistance of about three tons 
of coal, economically applied. Of course, it is not to be expected that 
all moisture can be kept from the walls ; for even if the walls of the 
same house were built with the driest Aberdem, Cornish, or Wicklow 
granite, there would always remain about 570 gallons of water, , 
distributed over the 3,060 cubic feet of walling. Walls of the same 
bulk, if built in some of the ordinary sandstones, would retain, in the 
natural way, as much as 1,500 gallons of water. The damage done 
by damp is not confined to damp spots and streaming walls, and 
general discomfort in the basement or ground floors only, for, owing 
to capillary attraction, it is on record, which cannot be gainsaid, that 
the rising wetness has been traced to the astonishing height of thirty* 
two feet. Only consider what a train of disasters might follow such 
a state of things as a house built upon a damp soaking site, con- 
structed of porous materials, with the water uncheckmated in its ^ 
progress upwards, and not only this, but totally unprotected from the 
driving^ as well as the rising wet. The Nemesis of such carelessness 
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would be best traced in the blear-eyed and rheumatic ailing inmates, 
the miasmatic condition of the surroundings, and the dilapidated 
condition of the dwelling generally. 



THE ABEEST OP DAMP IN WALLS BT INTEECEmOlT. 

If we liyed in such a climate as Africa, we should not require to be 
so particular concerning the bricks we used in our buildings, and 
might eyen imitate the Egyptians of three thousand years ago, who 
knew not Taylor, or his damp-proof courses, and whose sunburnt and 
other bricks used at Dashur, and similar places, made up of all the 
odds and ends to be had£rom the Nile bed, are just now, under 
Professor Unger's hands» rendering up the secrets of the past. But 
as we live in a climate which, it is acknowledged, giye? us an annual 
average rainfall of 24 inches, or nearly 00,000 cubic feet upon each 
square acre, it behoves us to see that our bricks are, at least, properly 
made, well burnt, and that s(»ne sort of promising means are taken to 
ward off the damp, if only because we know that moisture in the 
cellar means a great reduction of temperature throughout the base- 
ment, chilliness most disagreeable in the sitting and bed-rooms, and, 
in the library mildew and rottenness* 

The first proposition I can reodleet made as bding remedial against 
damp was the using of enamelled bricks^ and the making of the jconts 
with a composition of melted bitumen and fine sand or powdered grit. 
The bottom courses, including the footings, were to be built up in this 
way to the ground lerelj^rathw aaezpen»ye preveative, it must be 
confessed. About four years afterwards, or in 1868, a Mandiester 
gentleman proposed to manufacture bricks by comblntng asphalte 
with sand, and, cementing them together by the medium of molten 
asphalte, or other bituminous material, A simpler proposal, and <me 
easier carried out, was the one known as Hutchinson's, and eonaated 
in coating half the l^ogth of the headers or bonding bricks of a wall 
with asphalte. But it would aiot be worth while going to this labour 
and expense ; for though the damp would mostly remain wiUi the 
outer stretchers and the face-half of the bzicka, the moisture would 
still trickle down the joints and stake across thrtragh the mortar. 
Asphalte plays a y^ impcAtant part in the schemes for tiie remmral 
of damp, and the reason is obvious, as any one will allow who oan 
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recollect the diiTereace between the dry akelter afforded daring a 
leaking storm by a railway bridge, the uppermost ring of the aroh of 
which has been well paved oyer with this subatancO} or with tar and 
plenty of pitch, and compares this covering with the dripping soffit 
stones of the older arches, where nothing of the sort interposed 
between the ballast or earth formation' and the material of the arch. 
How qnickly, also, is the water dried np from the asphalte paving 
of onr cities. For price of an aspHalte damp course see page 151. 

Ten years ago, Mr* Forster proposed to construct bricks in two 
halves, putting a glazing mixture of powdered glass and feldspar on 
each half, and so burning them together ; but I have not been able to 
learn if the idea was a auooessful one, neither have I seen any of these 
brick sandwiches in any part of the country. In 1866, Mr. Taylor 
introduced the glazed bricks, and proposed to keep down or keep 
out moistore by building walls with them in cement instead of 
'mortar. Several enamelled bricks are now perfornung similar func- 
tions with success* The same may be said of the Staffordshire and 
the blue bricks generally, of the terro«metallio brick, and, to a certain 
extent, of the Bodmer's patent compressed brick. This last-men- 
tioned kind of brick will ere long supersede, near London at all events, 
the ordinary stock brick ; for the clay earth is fast being exploited 
out, and the experiments we have seen made with sand bricks, &c. 
in machines such as Fairbum's coal and brick compressing machine, 
have yielded bricks with which we can find no fault. 

A French system of preventing damp from affecting the inside of 
walls was, by coating thin veneers of wood with paint, and fixing a 
sheet of glass upon them, making the whole to adhere upon the in- 
terior walls by the aid of linseed oil and litharge, or by means of 
plaster. A German treatment, similar to this, was the fixing of a 
sheet of glass by cement against the interior walls all round the 
building. Both ideas fell still-bom upon the English market. At- 
tempts like these for curing damp would be somewhat analagous to 
driving the Cimex lectulariu8y with some half-and-half insecticide, 
'into the chinks of the walls, and trying to shut him up there by 
pasting over his retreat a sheet or two of thinnish paper. 

Another kind of attachment for the outside of walls was patented . 
by Mr. FoUett in 1869. He moulds terra-ootta into slabs, and wdrks 
these in with the ordinary brickwork in such a manner as to keep 
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water out of the joints. These slabs he also glazes on the surface, to 
prevent any possible imbibition of water. This facing treatment is 
very common in Germany, and at the Greppin Works tiles for this 
purpose are made, in which density and non-absorbency go hand-in- 
hand. But this principle, if further pursued, will be found properly 
to belong to the subject of wall casings and wall tilings. 

In order to prevent the attraction of water from- the ground up- 
wards, recourse has been had to what is generally called damp 
proofing. Scores on scores of concretionary mixtures have been 
brought out in America, for this and for roof coverings, and the pub- 
lication of a perfect cure of this kind is as common as the irrepressible 
peat machine which is to make every adopter's fortune. A system 
projected, nine years ago, in this country was the evaporation of 
chalk, sand, slate, &c., and the subsequent grinding of the materials 
to powder. Melted bitumen was added to the powders, until the 
proper consistency was reached, and this mixture was payed over the 
walls, or compressed into a damp tHe, and built in the wall. In 1863 
was introduced to notice a damp preventive, made up of argillaceous 
earth, run into a paste with oilcake, hair, &c., ashes, or soot, and 
about an eighth part of cement. The inventor claimed for this ma- 
terial, when applied to foundations, hardness and impermeableness to 
moisture, and also a considerable amount of incombustibility. 
Grandes promesses et peu d*effet8. May we not say the same of Mr. 
Lepreux's recipe for the cure of dampness in foundations, which was 
the application of a material consisting of six parts of gravel or flint 
and one part of resin, plaster, and sand? An apparently good 
foundation slab, as far as one can judge from a publication of 
the process and the material, is that patented by Mr. Jennings in 
1869. Ho charges metal frames with slate powder and pitch, or other 
resinous matter. He then applies 200<^ Fahr. of heat, a great pressure 
to the square inch, and turns out the slabs two or three inches thick 
by the width of the wall. Kot at all a bad material for slabs for this 
purpose would be the re-smelting and moulding into suitable sizes 
and thickness of the material known as slag, — the less brittle the 
slag the better. 

An effectual system of preventing the upwards attraction of damp 
in walls is, either to cover them under the floor line with a coat or 
two of asphalte or pitch ; or one con bed the wall over with two or three 
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oonnes of slates laid in the best cement. This last is the hamlieBt 
sjratem, and ia the one generallr adopted bjr builden, vho have 
always a etock of btoken elates at their oommuid. I may even ^ so 
far as to recommend this treatment to all boildings Trhere a sym- 
metricol damp oonne showing thnraghthe wallisnotadesideratom. 
Bat it wonld have argued badi; for British invention if no improve- 
ment had been devised, or rather if someone hod not brought out 
some readier and easier application of the idea. This was done in 
1S59 by Mr. Jotm Taylor, who devised the tptcialiU now known as 
ft damp-proof course. His original pattern i* drawn at Fig, ICO. 




Theaewere mode of some non-absorbent material, of ft length eqnal 
to the thickness of the wall, and of the width of a briok. A thickened 
border or flange projected from the sarfaae of the tile, and two layers 
of these were laid npon the wall, jost abore the gicnnd line, the fleet 
layer being laid with the ilange uppermost, and the eeeond layer with 
the flange downwaids. Asthe width of each of the fflingeawasmade 
somewhat less than half the width of the spooe between the pro- 
jections, the tdlee when set, left spacen between, which prevented the 
passage of wet along the joints between the tiles, and acted, moreover, 
ns air chanels for venlilaticot under the joists fa &ix»ts. He also in- 
tiodnced the two tiles shown at Fig. 161, the perforation not only 
perionning the aforesaid fonctions, but assisting the tile to bora 
without warping. 
Taylor's damp-proof coorses are now made of highly vitrified stone- 
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ware, in variotui widths, and in different patterns and tliicknesses. 
Fig:. 162 represents a portion of tke dantp-proof eottree, as made an 
inch in thiokness. When tiie thickness of the tiles is increased to 1} 
inches, the pattern is Taxied to the design at Fig. IGS^ and in cases 
where courses three inches thick are desirable, the pattern shown at 
Fig. 164 is adopted. The last mentioned thiokness is the most nsefol 
when underpinning old walls, with a view of preyenting the rising of 
damp, and if such tiles axe well bedded and wedged np, this is 
elTeotaally performed. Figure 165 is an isometrioal yiew, showing 
the mode of using the tiles. These goods are manufactured at various 
potteries, at slightly differing prices ; but the prices we quote below 
are those of the Broomhall Tile and Brick Company, BlackMars, 
London, and represent the courses delivered in trucks at Wilncotte 
station, near Tamworth. At Fig. 166 is drawn the damp-proof 
course introduced by Messrs. Doulton and Co., of Lambeth. The 
departure from Taylor's pattern lies in the introduction of the tongue 
and groove joint; but as the air passage at the joint in Taylor's course 
is so shaped as to prevent the rising of the damp^ and water would be 
more likely to creep up the matched joint of Doulton's course, I cannot 
see wherein consists the improvement. 

These damp courses are generally laid throughout the whole 
thickness of the walls and sleepers, and about three inches above the 
ground-line. Angle blocks are also made for the corners of walls, as 
ehown at Fig. 167. The Taylor course 1 in. thick, weighs 1 ton to 
250 ft. superficial ; the l}in. course, 1 ton to 170 feet superficial, and 
the ^-in. course, 1 ton to 130 ft superficial measure. The crushing 
power of the 1} in. course, as tested by Mr. Eirkaldy, is 176 tons, so 
that no fear need be entertained with regard to superincumbent 
pressure. 

PEEVEsmos' oy damp by meai^s of hollow walls, dkt 

ABEAS, &C. 

The foregoing arrangements are, as may be seen* intended to serve 
for solid walls; but as a great deal of dampness is due to driving 
wet, or storm water, as well as rising wet, the interior of the house 
walls some distance from the ground would not necessarily be rendered 
impervious to water. I have alluded to the proposition of Mr. 
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Hatcbiiuoii ; and ainoe his tinie tte aame idea baa been apjiliod, but 
rendered suitable for hollow woDb. The wall lies, or bonding brioke, 
ore iast aecniing patronage, and for some pnipotei an really T«iy 
Berviceable. Pig. les represent) Mr, Jenninga' patent atona-vore 




'bonding brioks, as need in walls — such as, for instonco, grardeii, stable, 
or cow-hoQse walls, — when it is notnecessary to be particular as to 
the ends of the bonding brick showing through the wall. But wheu 
this bizarre offeot is objectioimble, ood at least one face wall is 
required, one end of the bond brick is faced with a closnre of tbo 
same material as the rest of the wall; this is drawn at Fig. 169. If 
two uniform faces are indispensable, then, the bonding brick figured 
at Fig. 170 is used in the way shown, that is, with two closures. Of 
course these bond bricks eon be used in walls of divers thicknesses, 
the de^deratum being the eafo maintenance of a hoUow between the 
enter and iimer walls. At the bottom of the wall elevations in the 
last three figures, a Taylor's damp-oourse is shown. The above are 
all sold by the patentee, at hia works, in Lambeth. 

Another patent deviea of IC Jennings is exhibited at Fig. ITt. 
Here he renders the interior independent of exterior weather in moch 
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the same way, t*t2., by building twin walld, and connecting them with 
an inclined brick, which, it is claimed, will prevent the moisture 
from passing from the outside wall to the inside, if the lower end of 
the bonding ramp is pointed outside. Doubtless, it will retard the 
passage of moisture ; but I cannot see any real necessity for such 
superfine treatment. 

A very similar arrcuigement was patented lately by Mr. E. Tutte^ 
of Fareham, Hants, and a general idea of his system will be seen at 
Fig. 172. He commences by forming a foundation of concrete, a little 
wideL than the footings of walls ; and these latter built up, he com- 
mences at once a double wall, with a space between of 2} inches. He 
then puts a slate damp course on the wall, about 6 in. from the bottom 
of the hollow work, but not across the cavity, as that is needed for 
mortar droppings. About 6 in. higher he begins to put in his patent 
ties, edgewise, across the wall spaces, the notched end downwards, 
and continues these every sixth course, 2 ft. apart, until the plate of 
the roof is reached, when he runs a heading course all round the build- 
ing. Some extra precautions are of course necessary at the window 
and door openings, and at the chimney jambs and stacks. The stone 
window sills, especially, should not span the well hole of the wall. 
These ties are made both in slate and iron, and are said to answer 
every purpose. One tie is required for ever three superficial feet of 
wall. 

A well-known manner of protecting the walls from underground 
damp is by the adoption of what are called dry areas. These are con- 
structed by leaving a space between the main wall and a thin supple- 
mentary wall outside* which goes up to the ground level, and are 
occasionally joined together with a stretching brick. Fig. 173 will 
furnish an idea of what is here meant* Sometimes the dry area is 
formed in the shape of a curve, the top of the area wall dying into 
the main- wall a little under the ground line, flying buttress fashion 
(see Fig. 174). At other times the area is widened from 4i in. to 18 
in., or even more, and the, retaining wall is battered so as to resist the 
pressure of earth behind. In the latter case the bottom of the area 
requires to be well drained. 

I have already alluded to Taylor's damp-proof course, and at 
Fig. 175 we show a new application of it, viz,, as a wall-casing up to 
tlie ground floor. This is intended to avoid the necessity of an open 
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dry area. The casing is bonded to the brickwork of the house with a 
border of the same vitrified stoneware, 9 in. high. These work iu 
with the ordinary-sized bricks. The intermediate space can be made 
to any reasonable width, and the strength has been well tested. With 
the exception of the damp-proof course in the main wall inside the 
area, and the ventilating holes, the idea is the same as at Fig. 174, 
(a covered dry area) only that here we have system and special 
materials* 

CI7EE OF DAMP WALLS BY EXTEENAL APPLICATION. 

ITearly every family periodical has published a series of so-called 
infallible cares for damp walls : but were I to quote a tithe of even 
the earnestly- recommended cases, I should simply disgust my readers. 
Some of them, however, are not unreasonable; but others, again, 
lean towards the opposite ' pole. Who but a highly-imaginative 
dairyman would discover a waterproof cement in new sweet cheese, 
worked in hot water till it becomes an ungreasy slimy mass, and 
washed, further, in cold water, and kneaded by-and-bye at a hot 
stove with a quantity of air-slacked lime ? Yet this is one of the many 
nostrums. 

If the rooms are on the basement floor, construct a well-drained dry 
area round them, and put in a proper damp-proof course. If the 
building has no cellarage, underpin the wall 6 in. above the ground line 
with Taylor's 3 in. thick damp course. This will keep the damp from 
rising, and is the way in which many houses, &o., have been cured : 
notably the Almshouses in Church Street, Blackfriars, London, which, 
until so treated, were uninhabitably damp. If it happen that the 
walls are built of soft porous bricks, it will be necessary to coat them 
all the way up with some effective material; and this brings us 
to the treatment by external application. 

The commonest mode of avoiding the effects of drifting wet» or 
remedying the over-porous nature of the wall material, is to slate or 
tile the walls or gables, — although this is not altogether satisfactory, 
and, moreover, destroys the beauty of the elevation. Use hard 
impervious materials, if you can, of course ; but if you cannot do so, 
or unfortunately have not done so, proceed to render the outside of 
the walls waterproof. This can be done in several ways. The home« 
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brewed core of the Americans for Boft-brioked water-secreting 
walls, is to rub the surface down with bricks and cement water, and 
when all is smooth and the interstices well filled up, to paint the whole 
oyer. A similar treatment is observed in this eountry. A process 
described at a meeting^ of architects was the dissolution of fib. of 
mottled soap in one gallon of boiling water, and spreading this* in dry 
weather, flatly oyer the brick surface, and so as not to lather ; and after 
drying for 24 hours, applying in the same manner a solution of I lb. 
alum, melted in two gallons of water. The soap and alum decompose 
each other, and form an impenetrable Tarnish. Another process was 
the application, with a brush, of sulphurised oil, made by subjecting 8 
parts of linseed oil and 1 part of sulphur to 278 degrees of heat, in an 
iron vessel. 

Every one cannot, however, make up his own medicines, and must, 
tJiereforcy buy them ready prepared. Hence compositions have often 
been introduced to notice. I will, by way of conclusion, mention two 
or three in which I have every faith, and which I have carefully 
watched. 

One is the Encaustic Zopissa treatment of Szerelmey and Co., of 
651, Oxford Street, London; which is, the filling up of the pores of 
the stones or brick with a solution, which is laid on in. two different 
coats with an ordinary painter's brush. It indurates or case-hardens 
the walls, if the expression is allowable, and enables the stone or brick 
to resist the chemical action of any atmosphere. The ** No. 1 Liquid" 
is a colourless solution, impervious to rain and damp ; the " Composition 
iN^o. 2 " is a substitute for oil paints, one hundredweight of which will 
thrice coat 125 square yards of waU. The other system is that of 
Gay & Co., of Alton, Hants, and consists of the application to the 
walls of their '* Impenetrable Solution." This material is, like the 
last-named, a body-paint, and it can be had in any of the architectural 
tints or colours. One gallon will cover about 20 square yards of 
three-coat work. The petrifying liquid of the Silicate Paint Company 
of Liverpool, containing, as it does when dry, 90 per eent of silica, is 
also highly spoken of as a waterproofing solution. I recommend my 
readers to try these in preference to any of the expensive paints. There 
are several precautions which require to be observed in the use of 
these new processess; but if the simple rules sent out with the 
paints are adhered to> the results will be good 
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I in. thick, 2d, per foot anper.—iin, do., 8^1. per foot super. 



Sizes op Slabs. 



Fig. 162 
Tig. 163 
Pig. 164. 



1 in. thick 
\i in. thick 
Sin. thick 



18in. X 9in. 



Bd. 



14in. X 9in 



4d. 
Bd. 



Oin. X 91n. 



4d. 
5d. 
Bd, 



i]^in. X 9in. 



4d. 
6d, 
Bd, 



per saper- 
iicLil loot. 



Fig. 263...13I inches loss ..18«. Od, per hundred. 
Fig. 169...11^ M M „.Us. Od, „ 

Fig. 170... 9 „ „ ...12i. 6d, „ 

Fig. 172...In slate Bs, Od. „ 

-ff M«I&iron... ........ .,..164. 0<f« ,, 

8zerelmey*8 Zopissa Composition, Ko. 2...55«. Od. per ewt. 

„ „ liquid, No. 1 6». Bd, „ 

Gi^s Impeaetnblo Solatioii .....•.„ Ut, Bd, „ in any folour. 

There are seyeral ailments wMcli are traceaUe to taking np one*s 
abode in a newly-bnilt house. The simplest test of the dampness of 
rooms is the imdermentioned one of i)r. Coffee. 

** Place 500 gms. of quicklime on a plate, leave it in the apartment, and if at the end of 
24 hours this substanee, which absorbs moistare very greedily, has not increased la 
weight by more than one-liortieih or o&o-ftflieth, the apartment may be considered fit 
to live ia. In a damp or newly-built room it will increase in weight as much as 5 per 
cent." 



A good house should be construoted in as fireproof a manner as pos- 
sible, if only for the sense of security which is in consequence afforded. 
To wake up in the night and confound simply explainable noises 
with the crackling action of fire, is not an uncommon occurrence 
with any one in -these days of match-built residences. As 
someone or another has pointed out, most houses are now, as a 
rule, built only to be burnt down. The present Building Act is not 
sufficiently stringent, and the sooner Wisdom calls aloud from the 
house-top the better. Nor should security be afforded alone to the 
rich, when floors and walls of hollow bricks or concrete, which arc 
reasonably cheap, are known to be more or less incombustible. Thc^ 
rich man can purchase a greater inununity from fire by means of the 
iron and concrete combinations now so common, and what he loses he 
can replace, which the poor^an can seldom do. 

The cheapest kinds of fire-proof construction for use in cottagcB are 
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undoubtedly the hollow brick systems of Messrs. Bunnett and Warren. 
Specimens of each of these and others can be seen at the South 
Kensington Museum. But they are not sufficiently rigid to suit the 
larger sized houses, and, therefore, recourse has been had to iron and 
some cementitious material combined. 




The patent fire-proof roofing of Messrs. Moreland and Son, Old 
street, London, is exhibited at Fig. 175a. Wrought-iron girders are 
placed at certain distances apart on the walls of the building, and 
resting upon the flanges of these beams are what are called bow and 
string lattice girders. On the curved surfaces of these last-mentioned 
gii'ders corrugated iron sheeting is laid, and upon this a body of 
concrete sufficient to bring the whole to a level surface. Upon the 
concrete small joists can be laid, and the floor boarded in the usual 
way. The ceiling may be made, as here drawn, with joists and 
plaster in the ordinary manner, and so forming a flat surface ; but for 
cellars and attics the iron construction can be left bare and the plas- 
tering dispensed with. There is no doubt that such a system of 
flooring olTers many advantages. The air-space between the flat 
plaster ceiling and the arched soffit of the corrugated iron is naturally 
sound-proof, and it can be used for ventilating and even heating 
purposes. 
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Fig. 1756 represents the patent fire-proof system of Messrs. Fox and 
Barrett, of London. Here rolled iron joists are substituted for the 
didinary wooden joists, and. are placed about two feet apart. Upon 
the bottom flanges of the irons are placed strips of wood, and upon 
these is laid the concrete, as shown. ^The floor may be laid of tiles, as 
in Fig. 176c, or joists of wood can be laid above the concrete and floor- 
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boards upon these, as shown in Fig. 1755. The patent systems of Mr. 
Nassmyth and Mr. Cheyne are somewhat similar to the above, but 
have iron pktes or sheets of corrugated iron laid between the iron 
joists, instead of wooden strips. 




At 17 5d is exhibited the patent fire-proof ceiling and floor of Mr. 
Gilbert. In this system girders of iron are also used, and resting on 
socket bearers fastened upon the bottom flanges are corrugated 
arched sheets of iron. Brick-shaped pieces of stone or other material 
are then wedged between the underside of the top flange and these 
arched plates, and the space between these blocks and the upright 
part of the rolled iron joists is filled up with concrete. The corrugated 
iron is also covered to a certain depth with the same material. In the 
patent system of Mr. Walker, of Old-street, London,— which is, I 
believe, at present largely adopted in Paris, — the main beams are 
formed of timber enclosed by four Z-shaped irons, on the flanges of 
which the joists, six inches deep, are laid,— these being sandwiched 
between angle-irons* The flanges of these angle-irons carry square 
tiles, and on the tiles is spread concrete- a few inches in thickness. 
The floor-boards are nailed upon the top of the wooden joists, and the 
ceiling laths, forming the key to the plaster, are fastened in like 
manner to the underside of the joists. The chief feature in this kind 
of fire-proofing is the retention at the same time of the usual wooden 
beams. This last method is drawn at Fig. 175e. 
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In the above kinds of fire-proof floors, common concrete will be seen 
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to play a certain part, bat the diief reliance is made upon the iron 
beams and joists. A system in which conoxete forms the only fire-proof 
material, is exhibited at Figs, 17^ and 175^, and this is known as the 
Dennett arch. The concrete used here is formed of broken-np porous 
material, such as bricks or tiles, and this ballast is mixed with sul- 
phate of lime or grypsom, and run in, whilst wet, on centering. Where 
the bearings exceed eight or ten feet, a beam of rolled iron is intro-> 
duoed. When the material has been left for a week or ten days, the 
centering is removed, and the floor can be finished with tiles, as drawn 
at Fig. 175/; but if a ceiling of plaster, and a wooden floor are re- 
quired, the construction wiU resemble Fig. 175^. For a roof covered 
in with this material, see 159t7, page 122. I have used the Dennett 
arch with great advantage. One grand feature of this system is, that 
vaults or domes can be constructed in the cheapest manner—even 
groined work would entail no extra expense. Again, when dry, this 
material will take any amount of decoration in colour or relief. The 
chief value of the system is, however, the absolute safety which the 
material affords &om Are. The sulphate of lime loses but little of 
its cohesiveness by calcination, and water poured upon it when at a 
white heat hardly impairs its strength. The offices of the Company 
are situated at No. 5, Whitehall, London, S. Wr 

There are numerous other kinds of fire-proof constructions which 
would piove interesting to a person about to build, and these can for 
the most part be studied in drawings or specimens at the South Ken- 
sington and other Economic Museums. The newest system is that of 
Mr. Homblower of Liverpool. The comparative cost of some of those 
which we have mentioned, as computed by Mr. H. M. Eyton, the 
architect, is as follows. 

TbieVne^s of Cost 

floors complete per yard, 

in inches. £ «. d. 

Wood joistSi inch floor boards, and lath and plaster ceiling ... U ... 4 8 6 

Do. do. including pugging 11 ... 5 8 6 

Brick arch ^in. thick, vith iron girder, and levelled for tiles... 20 ••• 4 15 
Do. do. including boarded floor and lath plaster 

celUng 24 ... 7 

Fox and Barrett's patent, with a cement surface ^ .•• ^ ... 5 18 

Do. do. finished with boards 11 ... 7 8 

Dennett's patent, the top smoothed over with fine stuff 13 ... 8 10 

$t I, with tiled fioor 14 ••. 5 

f, „ if boarded floor, and with ceiling Joists, lath 

Bna plaster «.« «,« ,,, ,,, ,„ ,^ „, ,,, ,,, ,„ „, ,^ 15 m* 7 10 
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For outbuildings with wooden roofs, a yery desirable material to 
use as a coyer to the boards is, undoubtedly, the Danish asphalte roof- 
ing pasteboard, sold by Messrs. Atkinson and Michael, of Wharf Boad, 
London, N. It resembles ordinsdry felt in appearance, but is thicker 
and more porous. When laid upon the boarded roof, it is subsequently 
payed oyer with the asphalte mastio, sold for the purpose by the same 
firm. Some interesting experiments haye been made with this 
material. A roof coyered with slates on rafters of wood, perished in 
twelye minutes after the ignition of the fuel placed inside the shed, 
whilst the roof coyered with this felt remained undestroyed after the 
same amount of fuel had expended itself. It is sold in rolls 25ft. long, 
and 2ft 9in. broad, and this quantity costs 68. 6i, The asphalte 
mastio costs 9«. 9d. per cwt., and this quantity will coyer a jiurface of 
sixty-fiye square yards. The nails required for fastening a roll of 
pasteboard are 500, and the cost of these is 4} J. 

An experiment made with boards which had receiyed a coating of 
Bansomes' silioious paint was xe>poTted.iajEngineering some time ago, 
and not only did the roof remain unhurt by the £re, but tho boarding 
so treated resisted the fire to such an extent, that for a quarter of an 
inch in thickness the wood was completely charred. A piece of timber 
coated with this material and plaoed in'the fire, will shew, when token 
out, that the paint will remain shell-like upon the more or less charred 

wood inside* 

With such materials in the market it would be folly to persist in 
the use of the inflammable felting now mostly used. If, howeyer, the 
cost is a bar to their use, the boarding can be coyered with some 
approximate fire-proofing oompoimd* A wa^, oompoaed of Ume, 
salt, and fine sand or wood ashes is used in America as a protection to 
the wooden shingle roofs from falling cinders, and it is laid on with a 
common whitewash brush. The tint can be yaried by the addition of 
the colours mentioned at page SO. 

Seyeral processes of treating timber so as to render them less 
inflammable haye been and are in use, but they do not seem to make 
any headway. The same may be said of the fire-proofing of wearing 
apparel. A late patent for this latter purpose is that of Messrs. 
Carterow & RimmeL The compound, which is chiefly a combination 
of chloride of calcium and the acetate and carbonate of lime, is 
applied in the size or starch, which is applied to the warp threads 
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before weaving, and, after washing, renewed by dipping. It can also 
be applied to wall papers by an ordinary brush. In a powdered state 
it can be spread oyer a plastered or cemented surface whilst the walls 
are in a wet condition, or mixed with the rendering materiaL If 
used as an uninflammable coating for woodwork* it is mixed with the 
paint or yamish. The principlei in all cases, is the same,— the 
formation of a ceramic coating which will exclude oxygen. 

The following suggestions, with reference to the prevention of fires, 
were given in the pages of the Builder for May, 1867, and as they are 
evidently the result of some study, I here quote them. 

"Keep matches in metal boxes, and out of the reach of children ; wax matches are 
particularly dangeroas, and shonld be kept out of the way of rats and mice— be careful 
in making fires with sbaTlngs and other light kindling— do not deposit coal or wood 
ashes in a wood vesseli and be sure bcming cinders are extingoished before the/ are 
deposited— never put firewood npon thestoye to dry, and neyer put ashes or a light 
under a staircase— fill fiuid or spirit lamps only by daylight, and ncTcr near a fire or 
light— do not leaye a candle burning on a bureau or a chest— always be cautious in ex- 
tinguishing matches and other lighters before throwing them away— never throw a 
cigar-stump upon the fioor or spitbox containing sawdust or trash without being 
certain that it contains no fire— after blowing out a candle, never put it away on a 
shelf, or anywhere else, until sure that the snuff has gone entirely out->a lighted candle 
ought not to be stuck up against a frame wallror placed upon any portion of the wood- 
work in a stable, manufactory, shop, or any other place— never enter a bam or stable 
at night with an uncovered light— never take anjopen light to examine a gas-meter — do 
not put gas or other lights near curtains— never take a light into a closet— do not read 
iu bed, either by candle or lamp light. 

*' Th3 principal register of a furnace should always be fastened open— Btove-pipes 
should be at least 4 in. from woodwork, and well guarded by tin or sine; rags 
ought never to be stuffed into stove-pipe holes; openings in chimney-fiues for 
stove-pipes which are not used ought always to be securely protected by metallic 
coverings— never close up a place of business in the evening without looking well to 
the extinguishment of lights, and the proper security of the fires— when retiring to bed 
at night, always see that there is no danger from your fires, and be sure that your lights 
are safe." 

It is incontrovertible that the majority of fires arise from the use 
of candles. It is therefore strange that even isolated mansions are 
without the means of making gas, which is well known to be a safer 
means of lighting than either lamps or candles. 

A portable or small sized gas apparatus is not necessarily costly, 
and they could be mostly worked in a place not larger than 
a moderate sized coal cellar. Amongst the latest attempts to make 
gas on a small scale is the Butherford gas apparatus, which 
requires no brickwQrk in setting. It is usual to heat the two small 
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retorts oyer a gas stoTe, but of course a small fire grate can easily be 
substituted for this. The gas is manufactured out of mineral oil. A 
very useful gas generator on a small scale would be that constructed 
on the Myers principle, made by Messrs. Kendall and Gent, of Man- 
chester. The gas is made from coal oil, and, besides the enhanced 
brilliancy of the light, it is reported to cost less than the ordinary 
coal gas. Where a larger quantity of gas is required to supply, for 
instaitce, the stables, outhouses, and labourers* cottages, as well as the 
house, a small gasworks, such as is regularly manufactured by 
Messrs. Porter and Lane, of London, would be necessary. 

As before stated, gas should be preferred to candles, be the 
house ever so small. In this respect we are greatly behind the 
Americans. The Columbia Portable Gas Company sell a machine 
which requires no fuel at all, but only an air compressor and an appa- 
ratus for charging the air with the gasoline or hydrocarbon vapour. 
The whole thing is not unlike a good sized churn ; and another feature 
in it is, that it iTself-acting. 

It is unfortunate that householders in town or city should be driven 
to make use of candles because of the impurity of the gas which is 
offered for sale by gas companies, but the cure is in the hands of 
the consumers generally. A great deal, however, of the evil effects 
felt where gas is consumed, is due to the use of bad burners. The 
irrespirable products of combustion vitiate the air of the room to 
the extent they do simply because the burners x>ermit the com- 
bustion of too much gas. The gas referees reported lately to 
the Board of Trade that the improvement in the burners will 
be "an important means of diminishing the pernicious effect of 
the impurities in gas." They estimated the gas rental of London 
at two millions sterling, and declared the loss caused by the use 
of bad burners was moderately put down at a fourth of that 
sum. They rarely found burners which gave out more than half 
the illuminating power of the gas, and some gave out only a fourth. 
There is no doubt that a great deal depends upon the kind of burners 
used, and some, which both economise and purify the gas, are sold at 
every gasfitter's. Stillthe fault in the quality of the gas does some- 
times lie with the suppliers, and, for the benefit of the reader who may 
need it, I append, from the English Mechanic for 1871> a means of 
testing the purity of the article sold. 
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Tbe test for lulpliaretted hydrogen te easily made by moistening a strip of common 
writing paper with svgar of lead dissolved in distilled water. On exposing this for 
about a minute to a Jet of gas issuing Arom tbe burner, the paper wiQ be turned black 
or brown, if eten a very small quantity of sulphuretted hydrogen is present. A eola- 
tion of nitrate of silver is a more delicate test still, but the former will answw the pur- 
pose of the gas consumer. If ammonia is present a piece of yellow turmeric paper held 
in a similar manner over ths escaping gas will be turned brown, or litmus paper previ- 
ously reddened by vinegar or weak aeid solution wiU have Its blue oolour restorad. la 
order to ascertain whether oarbonio acid is present, pass the gas through a scdution of 
pure barytes in tincture of litmus, or through clear lime water, and if a precipitate is 
formed it will be either carbonate of barytes or earbonate of lin^ and tiie presence of 
carbonic acid is at once revtaled. 

There is one meaiiB of averting: the oalamity of fire wMch is too 
often neglected. The article to which I allude is the lightning con- 
ductor. How often are roofiB broken through by falling chimney 
staclcs— roofs even £red, and bams and ricks completely consumed ? 
The outlay is so small that I think no house of any pretensions, least 
of all a detatched house, should be without one. 

Lightning conductors may be made of iron or eopper. If of the 
former material, rods } of an inch or an inch in diameter will be neces- 
sary, or bars 3 inches wide by A of an inch thick ; but if of the latter 
material, pipes of i of an inch metal about 1^ inch diameter will 
suffice. The best material are the f, f, and } inch copper ropes made 
by Kewall and Go. of London, costing, with c<^>per point and in«iil«h>g 
fittings, Is., 1b, 6d., and 2$, per foot respectively. The rods are carried 
through glass, gutta percha, or earthenware rings, and their upper 
ends finished with a copper ball furnished with spikes. The end should 
terminate in damp earthy and if a thoroughly moist place or a well 
cannot be foand close to the building, the rope i^ould be carried to 
the nearest place of this description in a dry trench formed of brick* 
work well filled in with charcoal or screened ashes. 

There ate several kinds of portable fire engines sold, as, for instanoO) 
the Hydronette, which is worked by the right and left hand, the sue* 
tion end of the hose being put in the pail or cistern ; and the £[ydro^ 
pult, which is worked whilst resting on the ground. But perhaps the 
most serviceable article is the portable ^e engine sold by Messrs. 
Merryweather and Sons, of Lambeth. It consists of a powerful force 
pump and air vessel in a single barrel, united by 9 feet of suction pipe 
fitted with a strainer, and sold (together with 4 f^et of flexible do- 
livery hose, with branch pipe and jet spreader) for the sum of three 
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guineas. It is made entirely of g^nn metal, and is lield by the foot, 
whilst the handle is worked by the right hand. The left hand wields 
the branch pipe, and the pressure of the thumb upon a small lever 
will project a jet of water to a distance of 30 feet or upwards at the 
rate of 6 gallons per minute. 

An altogether different article for the reduction of fire is the Ex- 
tinctenr, sold by Mr. Sinclair, of New Bond Street, London. Carbonic 
acid gas, which is so antagonistic to fire, is generated in a vessel carried, 
knapsack fashion, upon the back, and from its compressibility is pro- 
vided the power which delivers the gas-impregnated- water to a dis- 
distance of thirty feet. An experiment made by the War Office 
Authorities in 1868, proved that two men, in 7i^ minutes with the aid 
of two Extincteura, put out a fire which it tooK five men 15 minutes to 
extii^guish with the Hydropult and an unlimited supply of water. 

This chemical fire engine can be kept always charged. The cost is 
as under :— 



8iae No. 4 



t» 



Weighing 



TOlbB. 
85 
118 



»» 



Accommodating 
Pii>U of water. 



42 
60 
80 



Pints of 
CA. gas. 



8se 

480 
640 



£ a. d. 

4 10 each, 

d 10 

6 6 



If 
•f 



A respintor for sappljing a person irltii reepinble air ftcan a rererToir carried on 
the back, is sold by the same firm, and costs from £8 to £11, according to size. 

Here are a few hints for the preservation of life from fire, just 
published by the Volunteer Fire Brigade of London. 

"All the inmates of a house ehonld be accustomed to reflect on the best line of con-r 
dnct in the event of a Are, and should be made veil acquainted with e? ery outlet, both 
on the roof or otherwise, and in securing the house for the night, care should be taken 
to leaTe these outlets as easy of access as possible. Immediately upon an alarm of fire 
send for the nearest fire engine and escape. In the midst of much smoke, fiee 
breathing may be obtained by applying to the face a wet silk handkerchief^ a winrstcd 
stocking, or other woollen substance, unlolded, or a wet sponge. 

'* It is also useful to remember, that smoke heiag lighter than air ascends, and in con- 
seqiience, if on your hands and knees on the floor, you may find the air moderately clear. 
When unable to escape by the street door, or roof, all in danger should usemble at the 
front room window closing all doors after them. A window orer the doorway should 
be selected rather than one over the area, and it should then be ascertained that every 
individual is present. In this position aU should remain without precipitating them- 
selves from the window, waiting the arrival of the fiire escape, and even at the last 
extremity, sheets or blankets may be joined together, one end m«de fast to a piece of 
fumituTe ; this wlU enable one person to lower all the others, and himself also without 
maoh risk.*' 
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TzirriLiXXON may be described as the introducing: into a room of fresh, 
and sometimes warm and filtered air, in such a way as to insure its 
uniform distribution, without creating a draught, whilst at the same 
time permitting a constant withdrawal of the foul or vitiated air. 
Looking at some very pretentious dwelling-houses of modem date, it 
would appear that Chance alone presided oyer the department of 
ventilation. An inspection of many of the middle-class buildings, — ^for 
the most part erected, amateur fashion, by successful tradesmen, who 
have acquired a sort of Jack-of -all-trades education,— would almost 
bring one to suppose that Ignorance, which is seldom right, and often 
dogmatic, replaced Chance in the choice of ventilating media. Many 
of our public institutions are in this respect similarly monuments of 
mere luck. This is in direct contrast to the careful study which 
dictated the ventilation of the ancients. Let us take, for example, 
Egypt. Standing within the king's chamber of the largest Pyramid, 
and looking at the air-holes in the walls, can one help contrasting the 
wisdom of the early ages with the perversity of the present one ? At 
Cairo — only a few hours furthur distant— you can discover ventilation 
most reprehensible in hotels and houses built by men who have 
pioneered the locomotive into the land of Gh>shen. At Alexandria, 
down the Nile, you will observe the same evils magnified many 
times over by settlers drawn from almost every modem nation. Wend 
now your way up the Kile again, and you will find the modem 
Egyptian in the enjoyment of the mulguf, which dates from the 
earlier dynasties, itji open mouth welcoming in the fresh winds. 
The very tents of the Arabs are superior to some of our canvas 
pavilions. 

The same moral will be learnt from India. The splendid palaces 
and temples of olden time are descanted upon by learned societies, 
^'^d drawn by travelling students of the academies. Even the 
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pimliah of tlie present day we can scarcely improTe upon. The 
Moors will formulate the same lesson. The hall of the baths of tho 
Alhambra has before now been landed for its sensible arrangement of 
curving roof and its wedge-shaped perforations. Turkey, the newest 
Eastern nation, has also a standing amongst those who may rebuke 
us. Why are we of the North and West so far behind P Is it because 
we had heroi in Northern Europe especially, no wise ancestors, and, 
consequently, no traditionary trans!mission of health-securing inven- 
tions. Be this as it may, the perfection to which the ancients 
brought the subject of ventilation is perfectly surprising. One 
wonders if the old Orientals ever knew of the anemometer, and tested 
how quickly the air of their rooms could be renewed. Did they ever 
anticipate Dr. Lombard also, and employ the thermo-electric appartus 
wherewith to determine the effect of different mental states upon tho 
temperature of the brain ? 

I will divide my remarks upon ventilation under a few different 
heads, beginning with the simplest ; but it must be understood that 
the subject can only be fairly treated of in a work by itself. All I 
propose to do is to indicate certain systems, and enlarge upon those 
which are most likely to benefit the householder. If the reader wishes 
to consult the several methods of ventilating large public buildings, 
such as theatres and prisons, the papers of Tredgold and Tomlinson 
and of Major Jebbs, will yield him every information. He can sup- 
plement these by a perusal of the French systems by General Morin, 
and the newer American methods of Leeds, Hayden, and Martin. 
The history of the many descriptions of ventilation successively tried 
in the British Houses of Parliament by Wren, Desaguliers, Chabannes, 
Davy, Lea, Wyatt, Deacon, Sylvester, and Barry would also prove 
excessively interesting. The steps taken to supply mines and light- 
houses with pure air can best be studied in the works of Professor 
Faraday. The peculiar contrivances for ventilating ships, by wind- 
sails, pumps, and air-tubes, will be found in the ** Merchant Service 
Scale " of Mr. T. Spencer Wells. And interspersed over the whole will 
be found descriptions of the exploded or the foolish and impossible 
theories. 

The following remarks will be found generally useful. Do not 
expect a complete kind of ventilation by the adoption of windows 
alone. Foul air will partially escape in this way, but the counter 
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current will be draughty, and the hot air which ought to have escaped 
will be cooled by the inflowing fresh atmosphere and pressed down for 
re-respiration. The ordinary method of yentilation is to admit fresh 
air by openings in or near the floor, and to afford openings in the 
ceiling or roof by which the hot air can And its escape. The lower 
openings into a room should be at least as large as the upper one. 
Dr. Cameron recommends the former to be twenty-four square inches 
and the latter twenty-flve square inches for each indiyidual; but it 
is scarcely sufficient. Whether these inlets and outlets take the shape 
of air-bricks or air-tubes, they should be sufficient in number to suit 
the summer yentilation, as in winter the supernumerary ones can be 
partially shut off. The warmer these upper tubes are made the 
quicker wiU be the exodus of the respired air. The ceilings of large 
rooms should be coved, and the centre furnished with an opening 
covered with a moveable register plate. Flat ceilings are objection- 
able, for long and wide rooms, and coffered ceilings are not to be 
thought of unless each coffer or deep panel be treated as a separate 
roof. 

For the information of the reader, I have compiled the followingr 
table, as illustrating the cubic space allowed for certain classes of in- 
mates :— 



OBDKBEX) 
BY. 


Class op Inmates. 


Class of Buildings, and Condition 
OP Hsaltk. 


Space in 
CUBIC Feet. 


1% 


Soldiers. 
)* 
It 
»> 

Cmilaiis. 


In permanent barracks at home ... 
n »t >* in the tropics. 

1, »» hospitals 

,» wooden „ 

ff ft nuts ... ... ... 

„ lodging houses, when healthy... 
>t »» *t sick ... 


600 

1,500 
1,200 
600 
400 
800 
500 


i 

1 


Paupers. 
1* 
n 
n 

* 


xxPftlvuv... ... ... ... «., ... ,,, 

Ljing-m women 

Sick , , 

„ offensively so 

Infirm, eight and day in the same ) 

^ '^'^^••» ••• ••• •*• ••• ••• •••y 

Infirm, able to moTO elsewhere in \ 
the daytime J 


800* 
1,200 

850 
1,2C0 

700 
500» 



•These require additional day room aoconunodatioa. 
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181 




177 
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These articleis are ehieflynsed for insertion in walls, as for instance, 
Tinder the line of floor, in order to ventilate the spaoe there, and pre- 
vent dry rot in the timbers ; between the joists of the pngged upper 
floors ; for a similar reason in the soffits of overhanging roofs, in order 
to induce a necessary change of air in the loft-space which is shnt out 
from the attic rooms ; also in larders, knife-houses, and the like. Placed 
at.the very top of the wall, they are especially useful in ventilating the 
water-closets. The sliding kinds are mostly used for fresh air inlets 
at the line of floor skirting, in conjunction with vents in the roof or 
ceiling. In this case such a pattern should be chosen for the lower 
one as will break up and separate the entering air. In order to avoid 
draughts they should, moreover, be freely used. When they are re- 
quired to ventilate a place like a coalcellar or out*house, a single brick 
can be used, flush with the outside, and the wall bevilled at the bottom 
and sides, so as to enlarge the inside aperture. When used as inlets 
to a room or passage, they should be used double, one inside and one 
outside, and flush with both wall surfaces. When the rooms are fed 
with artiflcially-warmed air, the pipes or flues should be fitted up 
with air bricks having piercings of a minute pattern. In cases where 
a very ornamental and open patterned airbrick must perforce boused, 
a piece of zino can be fastened to this or the outer brick, or halfway 
between, having about 100 perforations to the square inch. Built 
above each other, these contrivances are admirably adapted for 
placing before the air- shafts which feed the patent stoves drawn at 
pages 189, as the air is divided by impinging against them, and a 
rush of cold air prevented. They will also keep vermin out of the 
air-ducts. Fitted up with a charcoal box, they can also be made to 
purify the air. This will be especially desirable in cases where 
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oLildren*8 or scrTants' bedrooms commtinicate with each other in 
this way near the comice, and when it is desirable to protect the 
rest of the chambers from one in which an infectious disorder is 
raging, and when it would not be wise to altogether shut off the con- 
nections. How oftsn have we seen a water closet yentilated into an 
hotel bedroom, and shuddered at the risk which we were running. 

An excellent mode of ventilating a wooden or even any other tem- 
porary building is to introduce air-bricks such as the above on a level 
with the floor inside, through the wall. A good influx of air is thus 
obtained where the air cannot descend again. The air should also be 
allowed to pass up between the inside and outside boardings, and find 
a vent out of similar air-bricks fixed in the inside lining at the ceiling 
level. There should be no air-bricks in the outside boarding opposite 
these last-mentioned bricks. If there is a ceiling, a flap-door working 
on pivots, or a register plate worked by a cord and pulley, should be 
fixed in it at intervals. It might be supposed that the fresh air 
which enters from the ceiling would descend and prove mischievous, 
especially in a schoolroom; but it is so warmed in its ascension 
between the close boardings, that it even assists in the withdrawal of 
the respired air. 

These air-bricks afford the very simplest means of ventilation, and 
yet they are desperately abused, and introduced into all sorts of 
improper places. For instance, in the stable it is common to put a 
large air briok in the wall, just over the manger, the result of which 
is, that either the impure air is always finding a vent there, close to 
the head of the animal, or a gust of cold air is rushing in. I have 
introduced them with benefit under the manger, and to the evident 
enjoyment of the animals concerned, taking care, of course, that the 
constant draught did not depend upon these bricksi but devolved 
rather upon the windows far over their head. 

Fig. 176 represents a terra-ootta or stonework brick, common brick 
size ; and Fig. 177 an air-brick made to suit various-sized ox>enings. 
These are of the kind made by Mr. Jennings, of Lambeth, but similar 
ones are made at all the potteries. These air-bricks are cheaper than 
iron oncSf need no painting, and will not rust, and so stain the walls ; 
but if they have a fault, it is that they are easily broken. 

An iron air-brick is shown at Fig. 178, a half air-brick at Fig. 179, 
and a double one at Fig, 180 ; and if these are galvanisedr-and they 
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should invariably be so protected from rust— tbey are to be recom- 
mended in preference to those made in stone-ware. A grating^ air- 
brick of iron is also shown at Fig. 181. What is called an air-grating, 
with a loose framoi is drawn at Fig. 182, and its use is obvious. 
Sometimes these iron air-bricks are made to slide as at Fig. 183, 
where one is drawn half open. This kind of ventilator is also made 
circular in pattern, and with or without the square plate drawn round 
Fig. 184* 




A system of creating a draught close to the ceiling is shown at Fig- 
185. In this way a current of fresh air is directed along the ceiling, 
and presses the air below to the fireplace. I should not recommend 
this kind of ventilation to be tried indiscriminately. The larger 
orifice is outside, and is closed up by a double or treble air-brick, or 
a piece of wire gauze, or perforated zinc ; and the smaller opening 
inside the room is fitted up with the Sheringham ventilator, sold by 
Messrs. Haywood Bros., Borough, London, and a view of which is 
given at Fig. 186. A patent draughtless air-brick, made by Messrs. 
Comyn, Ching and Co., is drawn at Fig. 187. It is merely a metallic 
box, with a wire gauze cover, and it is used in the inside of a room 
in concert with the ordinary air-brick outside the wall. A circular 
inlet draughtless ventilator, by the same makers, is shown at 
Fig. 188. The front diso within the room moves in and out by 
a screw pin and socket, and can be partly or entirely closed by this 
means. 

Fig. 176. Size, 9iu. x Sin. x 22^, anglazcd or red glazed, 30^. per cwt. ; black 
glazed, 35«. 
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Fig. 183 
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Fig. 187. Size, lOln. x 41n., 7«. 6d. eacb. 
M 188. 71n. diam:, bronzed iron, 7«. 6d, ; bronzed brass, 18«. CJ. caciL 



YESTILATIOIX BY TALTESt 

Daring the frightfal Tisitation of cholera in 1849, Dr. Amott 
published his f amons letter upon the use of the chimney in with- 
drawing, pump-fashion, the heated and impure air of a room. There 
is no doubt that this contriyanee has since saved thousands upon 
thousands of valuable lives. Its greatest merit is, perhaps, its 
simplicity. It has been several times described as inviting the smoke 
to escape into the chamber, but that was foreseen by the inventor 
before he recommended it to the then Board of Health, and the 
fault has been since overcome by the adoption of the improved 
valves. The mode of fixing these ventilators is very simple. An 
aperture is cut into the flue at the chimney breast, near to the 
ceiling, -and one of these valves is built in. When there is a fire 
in the grate and the draught considwable, the balanced valve 
opens inward' to the flue, and the heated atmosphere is drawn ofp. 
The free action of these valves depends greatly on the presence of 
a fire ; but they are nevertheless useful, even when a fire is not 
lighted, as the air in a room is higher in temperature than the 
atmosphere outside. In some cases a draught is compelled by Hght- 
iug a small jet of gas in the aperture of the chimney breast, or 
entrance to the vent; but the general practice is to attach a cord to 
the valve, and, when a fire is absent, to regulate it in that manner by 
the hand. 

Amott's valves are now made by numberless firms, inclosed in 
boxes exhibiting any quantity of ornament, to suit the taste or purso 
of the buyer. Fig. 189 shows a plain front, without a trellis; and 
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Fig. 190 a moulded front, witli a treUis, both of the oblong pattern. 
Fig. 191 exhibits what is called the yertical valve, and Fig. 192 the 




square ornamental valve. At Fig. 193 is given a sketch of the article 
mostly sold for use in large rooms. I may as well mention that the 
Amott valve is also made in the circular form drawn at Fig. 194. 

A specially contrived valve of this sort, called Boyle*s Patent 
Ventilator, is shown at Fig. 195; and here the valves, instead of 
being single, are quadruple, and in place of being metal or sUk, are 
composed of mica, which is not only light, but rigid, incorrodible, and 
sensitive to a degree, thus fulfilling all the necessities of the case. 
We give both a view of the front, and also of the valves at the back, 
which face the inside of the flue. This is sold by Messrs. Comyn, 
Ching & Co., of Upper St. Martin*s Lane, London. Another of these 
mica-valved outlet ventilators is sketched at Fig. 196, and represents 
that sold by Messrs. Billings & Co., of Hatton Garden, London; the 
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196 



valves are hinged to the iron frame with copper wire in the usual 
manner. An improved valve, chiefly used for ventilating stables and 
cow-houses, is that drawn at Fig. 197, designed by Mr. Armatage, 
and manuf actored by Mr. Fardon, of Leighton Buzzard, Beds. It is 
the size of a common, brick, and behind the perforated front moveable 
plate is a perforated oblique diaphragm— a thin, india-rubber hanging 
valve being placed between them, which arrests any gust of air from 
outside, and opens automatically to take away the air which has 
been breathed. 
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Prices of Air Brkla^ <fcc. — Louvrea. 
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Louvres are generally of wood, iron, or zinc, and are either fixed 
fast in the frame, or made to revolve by the action of a rod. A piece 
of a louvre-framed roof is shown at Fig. 198, and it is simply the 
Venetian blind on a Brobdignag scale of inches. A ventilating louvre 
near the roof, 16 inches wide, and affording four feet of ventQating 
outlet for each animal, was strongly recommended in the Heport of 
the Government Commissioners some little time ago, for adoption in 
stables, &c., where there was no loft or second storey. 

A small Venetian ventilator, made and sold by Messrs. Hayward, 
Brothers, is shown at Fig. 199. They are generally fixed immediately 
under the cornice in the inside of a room, and on the opposite face of the 
openingoutsidethewallis inserted an ordinary air-brick. Whatis known 
as Moore's glass ventQators are also most useful for fixing in window 
squares; these can be had of any glazier, and need no description. 
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Messrs. MussT^vet of Belfast, haye patented a very useful inlet 
ventilator for stables. By putting one over the horse's head near the 
ceiling, a good supply of fresh air is got without any risk of cold 
down-draught. , Their ordinary pattern is figured at Fig. 200, and it 
is also made with a counterpoise to fix in the wall, so as to f aciltate 
opening and closing. Besides theirame and the moyeable glazed sash, 
(shown partly fallen down) which is sold ready for screwing inside the 
stable, a perforated grating is generally supplied with it, to insert in 
the wall, opening outside, and the combination is very beneficial.. At 
Fig. 201, what is called Musgr aye's patent outlet ceiling yentilator is 
drawn, and here is shown the counterpoise for opening and shutting 
—its object is to carry off the vitiated air, and still prevent a down- 
draught. 

Mr. Cottam's system of stable ventilation is rather different to the 
above. His inlets are through perforations made in an iron pipe which 
runs round the stable about twenty inches above the ground, and 
therefore just under the mangers. Sliding gratings outside admit the 
air to the funnel-shaped mouth of this pipe. A sliding ventilator is 
likewise fixed in the ceiling, and the shaft above it conveys the 
exhaled air outside the roof. 

The sjTstem of stable ventilation practised by the St. Fancras Com- 
pany differs a little from both of the above mentioned. All three can 
alike be made to f ofil the conditions laid down as under by Colonel 
Fitzwygram. 

** Whilst purity of air in a stable is absolutely essential, the maintenance of an even 
and moderateiy warm temperature is also a matter of great importance. 

In a well drained, well paved, well ventilated, and cleanly kept stable the tempera- 
ture may generally be maintained at from 50« to 60». 

Some regard should be paid to the state of the external atmosphere— witb the ther- 
mometer, for instance, at zero out of doors a stable woold be injudiciously warm at 
from 50^ to ao**, although that temperature may be taken as a fair average for most 

seasons of the year." 

Prices of Avove. 
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Made also japaned white and gold, with brass trellis fronts. 
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Fig. 201, complete wiih counterpoise 15s. ^ 
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TENHLATIOS^ BY AIS SHAFTS. 




It woTild Borye no purpose to enlarge upon this head, as yentilation 
by air shafts is so well nnderstood. They are eminently satisfactory 
under certain conditions. A conyenient example is given at Pig. 202, 
which exhibits Messrs. Masgraye's patent system of stable ventilation. 
Entering the stable at A, through the ralyular ventilator figured by 
us at Fig 200, and striking along the ceiling, the fresh air drives along 
before it the heated and breathed air of the horses, through the ceiling 
ventilating outlet which we gave at Fig. 201, into a horizontal air- 
chamber, which runs along the floor of hay-loft, and receives the 
vitiated air of all the stables. The outlet is at the roof at B, and 
these outlets are prepared to receive the foul air shafts. A more 
ornamental outlet, with vane, on this principle, is shown at Fig. 203. 
This system of ventilation is admirable in its way for a first-class 
stable ; but it is not more effective than simple louvres or properly 
placed windows and air-bricks. Just in the same manner, whilst no 
one could doubt that cleanliness and neatness combined are brought 
about by the covered stable gutters and system of pots introduced by 
Messrs. Musgrave, Cottam, and the St. Fancras Iron Company, still 
not a less effective and a cheaper method for farm horses would be an 
open channel, with a quick fall, connected with a proper trap, outside 
to the main drain. The system of stable ventilation adopted is in a 
similar way practically decided by the amount of neatness and straw- 
plaiting required there, t.e., by the depth of the pocket. 

Boof yentilator at B, No, 202. plain, 14in, square, 65«. ; l&in., 85<. ; 22in., 100«. 
Fig. 203, lift. 6in. high, with vane, &c., complete, £15. 

Another system of ventilation by air-shafts is drawn at Fig. 204 
and is that known as Fott's Cornice Ventilation. He makes the cor- 
nice of metal with two ornamental perforations running the whole 
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length, one of them forming the top or ceiling memher, and the other 
the bottom or wall memher. The ceiling perforations remoye the 
vitiated air, and those iix the wall portions of the mouldings convey 
the fresh air into the room. 

Mr. Potts (of . Handsworth^ Birmingham, and Charing Cross, 
London) thus describes his invention :~ 

A hoUov ooinlce mas oontlnuoiuly round fhe room, m the ordinary plaster comico 
does. This metal cornice la divided longitadinaUy the whole length into two 
channels hy a plate attached to the lower one. The fresh air is admitted into the pare 
air channel, or lower ehamher, throogh openings in the wall, and descends into the 
room near the wall line through the perforation at the hock of the lowest member. 
These perforations are Invisible from the front, and heing stopped immediately in frrnt 
of the openings in the wall, the air cannot fall hy a direct stream into the room, hut is 
directed along the channel, and descends by its own gravity, and becomes diffused 
imperceptibly through the room— because, when fir«t admitted, it is heavier than the 
vitiated or heated air within, and consequently flows freely in, but in descending it 
becomes warmed by coming in contact with the warmer air. The upper channel com- 
municates with the smoke flue or air-shaft, or other extracting channel ; it is per- 
forated continuously along the face with ornamental patterns. The vitiated air, 
whether from combustion or the human breath, rises, when given off, to the highest 
point, is there drawn by the outward current through the perforations into the channel, 
and conveyed away by the air shaft or flue. It encounters no opposition to Its exit, 
as the cold air coming in descends for a considerable distance c!oso to the wall line, 
and is admitted at a lower level, and so assists in^stead of retarding the escape of the 
vitiated air. 

I have known this method to fail, and I have known it to succeed 
admirably, just as the different systems of ventilation will do. There 
is a wrong way of using a right article, as everybody knows. A 
similar mode of ventilation is that known as Mr. McKinnell's. It 
consists of a tube within a tnbe,— the inner one, which conveys the 
vitiated air, being higher than the other. The fresh or pnre air enters 
at the lower rim of the outer tube, and descends the annular space 
nntil it meets with a rectangular flange, which forms a flat disc, some 
inches wide, nmning around the open well hole of the central tube by 
which the impure and heated air escapes. By this means the fresh 
air is made to spread along the ceiling and descend by the wall to the 
floor of the room* 

. The ventilation introduced by Mr. Potts deserves a trial in, at 
least, the larger rooms of a house. There is no doubt that it can 
be successfully applied also in smaller rooms with necessary care. I 
should myself prefer the air to enter lower down. Mr. Bobson, the 
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aTcMtcct to the London School Board, speaks highly of Mr. Fotts's 
system. He says : — 

" Bnildings originally erected witbont proper proTislon for Tcntilation cannot easily be 
treated on any other system. Some would inyolre their being half gutted. I can speak 
strongly in its favour for facUity of application, sightliness, economy of first cost, and 
self acting properties. 

** If universally applied to bedrooms, night nurseries, &o., lighted by gas (and perhaps 
the disadvantage of low ceilings), it would tend to improve the health of myriads. In 
the case of new boildiags, where warm vertical air flues can so easily be provided, its 
action must bo so perfect as to Induce a very general adoption of the principles of the 
system." 
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205 290 207 208 

The ascension of vitiated air has been so long understood, that short 
shafts for its conveyance ontwards through the roof, are widely known 
and extensively used. The crude idea was merely a cylinder with a 
cone over, such as is used over small stove pipes. See Eig. 205. Later 
on came what is known as the Tredgold pattern, with its inclined 
faces [under the cap, up which the wind rushes to assist in the expul- 
sion of foul air. This shape is sketched in Fig. 206. Innumerable 
devices afterwards followed, and we will mention a few of the best— 
those which have proved commercial successes. 

There are several general remarks which should be made by way of 
an exordium to any description of this system of ventilation ; and 
concretedly put they are as follows- Fresh air ought to be prevented 
from finding admission at the top of the rooms so ventilated, as the 
used-up air will not otherwise be got freely away, but will rather be 
blown back, and thus increase the deleteriousness of the atmosphere. 
Combined with these turreted air withdrawals, there should also be 
inserted near to the floor, a proper air inlet contrivance, so as to afford 
a constant diffusion of cold air. These inlets should be sufficiently 
numerous and not too large, and should also be so placed that 
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no inconyenient' dranglit should strike into tlie room. They 
should, moreover, be so constructed as to be regulated at will* Any 
of the .inlets previously figured would serve the purpose; and, 
in preference, we should use double air-bricks of different patterns, 
orfinelyapertured ones, which would serve to break up the column 
of air, and distribute it as i| tiirough a fine rose. Lastly, the drain- 
age of the floor should be especially seen to, or the sewer air will be 
sucked or pumped up to the roof, through the rooms. 

A late improvement in these forms of ventilators is shown in Fig. 
207i and consists in the application of a cowl into which the funnel 
is made to project. The cowl is not only open at the large end, but 
has an opening also at the back, in the shape of a cone. The air 
passes from the small opening in the back of the cowl over the top of 
the air shaft, and at right angles to it, and as it then expands, it 
encourages an increased draught in the ventilating shaft. Back 
draughts are prevented by the regulation of the length of the hood or 
cowl. The inventor and patentee of this simple contrivance is Mr. 
Charles "Wenner, C.E., of Horwich, Lancashire — ^not that the principle 
is entirely new, as the blow- pipe action of the back aperture across 
the ascending shaft has been recognised before* A rather more com- 
plicated hooded ventilator, one very largely patronised in France, the 
invention of Mr. Noualhier, and intended by him to be used in ex- 
tracting gases, vapours, or foul air, from infected or confined rooms, 
is drawn at Fig. 208. A round shaft fits, for instance, in the roof of 
a sluggishly ventilated room having its upper part surrounded by a 
concentric tube, connected with curved plates in the shape of vanes> 
80 arranged as to guide the air escaping up the shaft into the space 
above, and thus producing a circular current of air, and a partial 
vacuum in the upper tube. 

A ventilator which has won golden opinions in Ger- 
many, and is making considerable headway in this 
country, is the Deflector, drawn at Fig. 208a, the patent 
of Messrs. Windhausen and Bussing, and sold by Mr. 
Strange, of Cranboume Street, London. It is calculated 
to effectually cure a down draught, and will also serve 
as a smoke-preventing chimney pot for the same 
reasons. I figure it (one half being in section) because 
2 a <*^ of its peculiarity. 
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Any one who Kas been pushed up into tlie attioa ai & London. IiqUI, 
dnriDE oattle bIlow week, and haa amused himself when at Hia toilet 
if a Huirey of the many-patterned chimney pots, has doabtleBS 
been ratber anrprised at their namber, bat were he to supplemeitt 
these enfoioed reg^arda by a forenoon's study of the different ventilating 
contriTanoes produced eTcn daring: the hist ten years, and having the 
same external appearances as these pots, he would be simply 
astounded. I must he excused from a pen tind ink parade of all 
these fonl air exterminators, and allowed simply to review two or 
three ventilators which I have seen, and know to sucoessfully fulfil 
all that is claimed for them. 




Fig. 209 represents a seotloa down the centre of an improved self- 
acting turret with valves, made by Messrs. Billing and Co., Hatton 
Garden London. A galvanized cylinder is made to contain two cones, 
one within t&e other, and to form a windgnard and protector t« the 
valve, which ta seen below, and which is composed of a number of 
small mica doors, copper-hinged to a cast-iron framing. Above the 
lower cone will be noticed an escape hole for the rain, so that no dis- 
agreeables of this sort oan ooonr. 

The hot air rushes up the shaft from the room, and pasaes throngb 
the valves, iinoUy reaoliing the atmosphere at the cirouloi space 
between the cones. They are largely used by the Government, and are 
made to fit shafts of from Gin. to 20in. diameter. Another very good 
turret ventilator is that drawn in elevation, and also in section at Fig- 
210, and known 03 Hoyle's Patent, and monnfaeturcd by Messrs. 
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Comrn, dung, and Co. Here, alao, the Tolves dig of miaa. Iho chief 
difference between tJua and Tig, 209 Lies ia the arrang^meot of the 
conea abora the valve frame. Both of them recogDiae the necDssarT 
lawa thst govern thia eystem of ventJktioit. 
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Ihcie ia 9 firBt-olass article of this tniret class, known aa the Arohi- 
median Screw Yentilator, which is greatly in nse hero and on the 
Continent, and is made and sold by Mr. J. Howotth, of Farnworth, 
Lancashire; bnt here ore no valves, and quite anolhei mode of opera- 
tion. The screw compels a never-ending np-current, so that tlie hot 
and impure air is continoaUy lemoved, whilst the continuity of the 
fiame np-conent prevents down-dianght and its evil effoots. The 
Teatilator is aa sen^tite tbat the least wind will canBe it to revolve, 
And beget a change of atmdBphere. The side vanes of Hia hood let 
ont the foul tat, and prevent rain from obtaining entrance, and the 
curved vanes on tlie top of the hood revolve with it, and so generate a 
strong np-cniient. Fig. 211 shows a plain-pattern ventOat^r, and 
made with a round base, so as to fit on any round tube or piping. 
rig. 2l2eshibits the same ventilator, only tamed ont a little more 
ornamentally, and alongside is shown the wooden base, which is 
eeoured to the raftings of a building, and is sold with it. As the aotion 
<^ these ventilatars is especially imperf eat unless fresh ur is admitted 
at the lower part of the building, an opening in tlie wall is imperative ; 
and this aperture should be fitted with lonvre boards, so as to direct 
the airnpwards, the louvres being covered with a hinged lid, to regu- 
late the supply. These should be fixed on such a site aa not to make 
the draoght felt by the work-people. 

The sketch Fig. 213 shows a still more ornamental article, with the 
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same m&ctiineTy inside, and ia suitable for Imildiiigs liaTin? some claim 
to arobiteotnralbeaaty. The hood is bere incloaed, and the motion is 
unseen, tiuniEb the wind is still of conns the motive power. These 
jmomental ventilators ore made ia 21, 24, and 30ia. sizes, the deal 
casinga being painted stone or oak colour. 

The last-mentioned Tentilatcxs aie not only used to remove the 
vitiated oii in honBes, factories, and farm bnildings, but the7 will, in 
a moderate way, remove the steam and fine dost. In close engine ond 
boiler-houses, in felt factories and carding rooms, and in places where 
tbeae nuisances are very prevalent, an arrangement is adapted Bimilar 
to that shown at Fig. 2 U ; and here the ventilator is turned by hand, 
st«am, or other power, with the aid of gearing. These eteam-powei 
ventilators are supplied either with or without the wood bases, cast- 
iron cross beams, footsteps, and driving and guide pulleys. Where 
Bolphorons or other gases are overpowering, or waste flyings unbear- 
able, Huch aventilator is indispensable. The action is similar to a fan 
or blast, but, in eomporiaoa therewith, as to the driving power 
requited, is about seven-eighths cheaper. 
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VEKTILATIOir BI FANS Olt BMIVEES. 




Fans, &o.,are much used in monster bnildingBwhere,dnring stated 
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times, thousands of people are brought together. This system 
requires air passages specially constructed for the purpose, and a 
special staff of operatives to attend to the fires and machinery, A 
lengthy description of this process is not desirable in our pages, but 
fans can be used in buildings of smaller pretensions, and worked by 
hand. I have used them in Turkish hospitals, in the manner shown 
at Fig. 215. The arrangement was that of the late Mr. Brunei and 
Mr. John Brunton, C.E. Each sick ward was furnished with a 
Lloyd's Rotary Fan, capable of supplying about 1,500 cubic feet per 
minute when worked by a man— which was, of coursei only occasion- 
ally, and in the absence of fresh breezes. The air was conveyed 
along the centre of the floors, and the air inlets to the ward were 
arranged under footboards, placed beneath the tables. By this plenum 
system instead oi vacuum system, the entrance, of bad air from tho 
closets, &c., at the other ends of the wards was prevented. 

The history of ventilation by means of fans, from the date of its 
first invention by Dr. Desaguliers, in 1734, down to the under- 
mentioned plan of Mr. Marshall would form a most interesting paper, 
and in some respects a most comical one. Fans are now largely used in 
all ,the manufacturing towns. Mr. Marshall's device, which was 
patented by him in 1870, is for forcing the air into the room with 
a fan through air-holes in the roof or ceiling, and causing it to escape 
through apertures near the floor level. He considers this a better 
method of ventilation than e2diausting the air from above. In order 
to purify foul air, he brings the current flrst into contact with lime- 
water, and afterwards passes it through charcoal and cotton wool, thus 
affording both a chemical and mechanical flltration. If needs be, he 
can also load the air with a medicinal gas or perfume. As a curiosity^ a 
large room ventilated on this principle would be worth going a long 
journey to see. 

VENTILATION BY FIEE DEAUGICT. 

I shall just skim over this division of our subject. There arc many 
different schemes of this class, and, in buildings constructed with 
special arrangements for the purpose, some of them answer admirably. 
The latest modification is that patented by Mr. James White in 1867. 
Here a chamber is formed behind the flre-place, and this is connected 
with passages leading to the ceilings of a room. The air in this 
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chamber is roroGed, and in paaiii^ off b; the flue it takes with it the 
vitiated air of the room. The foul air passet through the eeilinfr 
apertnreB, and hy ohansols into the air-chamber behind the grate, and 
oat throngh a pipe in the ordinary way. 
At Fig. 216 is shown the system recommended, during' I8T1, by on 
arohiteet, Hr. Martin, in a report to the Massachneetts 
State Board of Health. The room ia heated by a 
stove Eononndedbya jacket, which assists in heating 
the fresh air that poms into the opening nnder the 
BtoTO throngh a large trank nnder the floor. The 
cold lur from withont is thus well warmed, and rises 
up within the stove casing' to the top of the room, 

where it is spread along the ceiling, and tten sucked 

doim by the action of the smaller ventilating trunks nnder the desks. 
These are connected with the chimney shaft, which, for the porpoec of 
heating' the air and assisting the draught, contains the smoke pipe of 
the stove carried all the way up. The outflow of the air is regulated 
bya valve across the shaft just behind the stove ; and should more 
fresh ail be needed, the ceiling lights (shown raised in the plan) invite 
its entrance. Dwelling-houses, however, can be perfectly ventilated 
without the complicated systems here described. 

TBRTDLiTIOII nr PPMPS, BELtOWS, ETC. 

Mechanical ventilation ot this sort is espeiually ueefol in well- 
digging, when a great depth, say ISO feet, haatobereached, and when 
the oarbonio acid of the workmen's breath stagnatos to suofa an extent 
at the shaft bottom that the men cannot work. Lime-water may cor- 
rect the evil somewhat, but it is wisest to give a eupply of fresh air 
at once. A fan would be very useful here; bat more than hand- 
power would be neoesBary to raise sufficient speed to render the 
machine efTectnal. There are several other methods of compassing 
what is to be done ; for instance, a pair of 24in. bellows, with IJin. 
pipe, would work satisfactorily to a depth of 200 to 2S0 feet, and such 
an appartus would cost about £10, exclusive of the piping. A very 
useful kind of wr-pump is made by Mr. Denny, a well-borer of 
Bromley-by-Bow, which is intended to be let down in the well for 
use during any subsequent repairs ; and this eau he supplied 
a> low as £1. It is an air-boz of wood, with bntteifly valves, and is 
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conneDted with azino pipe. As it is always wise to hare a yentilatiiiK 
apparatus of some kind permanentiy fixed in the weU, some Bnch 
arrangemeiit as this laat-mentioiied one is iadrapensible. 

For the readere' gnidance who may be sinking n'ells, and who would 
rather hire an apparatus, I may mention that Uessrs. Taylor and Sons, 
of Newgate Street, London, will let on hire a pair of ur-pumpa, 
with ISO feetof lead pipe, at the rate of £5 per montb, the rate rednoing 
as the time of loan extends. Messrs. B. Owens & Co., of Wbite- 
friars Street, London, will also lend a So. 6fS double-barrel portable 
pump, with ISOfeet of indio-mbberandoanTashose, for £2perweek; 
01 a large pair of bellows, and 15Q feet of 2in. iron gas tubes, will 
be lent on hire by Messrs. S. F, Baker & Co., of Sonthwark Bridge 
Boad, London, for fifteen shillings per week. This is a practioal 
comparison of the different sjBtems in rogue, and is the reanlt of my 
own experience. 

TXirilLAIIOlI BZ CEILISa LiGirrs. 




Tbla paper would not be oomplete withon a description of the new 
ventilating globe light ; therefore! give at Fig. Sl7 a section of that 
of ^okett'si monofiLotared by Uenra. Bichardaon, Slade, and Co., 
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Brownlow Street, London. Tlie action is as under :— An npward 
draught is created in the main tnbe directly the gas is lighted, and 
this rarefies the air in the surrounding tube outside this, near the 
ceiling. The heated air in both is carried, as will be seen, to the 
chimney, or to a special shaft ; and thus not only is the carbonic acid, 
&c., removed from the burner, but a sensible impulse towards the 
chimney or shaft is giyen to the heated air of the room. A study of 
the arrowings on the sketch will explain this. 

Another useful method of ventilating rooms by the withdrawal 
of the respired air, and at the same time by the carrying away of the 
deleterious products of combustion, is by the adoption of the ** Sun- 
burner." The time will arrive when it will be put into use in every 
factory, save, perhaps, in those where bracketed lights are indispen- 
sible to yield a light close to the particular work to be done. Fig. 
219 exhibits a sectional view of one when fixed between the joists of 
a room. The heated air is carried away up the two ventilating shafts 
at the top of the burner. A view of what is called the Box-top Sun- 
burner (see Fig. 218) will perhaps still better illustrate the action. 
This latter pattern is sold for use in small sized rooms, and the hidden 
portion is of galvanised iron, and is remarkably compact. The ex- 
posed portions of both designs are beautifully finished. 

Wherever gas is burned a tin or zinc tube should be placed at a 
proper distance above each burner, and these tubes should convey the 
products of combustion into the open air. This is, however, so well 
understood that it is hardly necessary to mention it. Some recommend 
the tube to be placed inside another so as to effect an exchange of 
fresh and comparatively warm air, on the principle of the McKinnell 
ventilator mentioned on page 171. But unless the subject of ventila- 
tion has been studied, or it is done first quite experimentally, it would 
be safer to &rego this possible advantage. 

Fig. 217, for small rooms, witli 12-iiicli plftin globe, 100s. 
t> f« large „ », 14-inch „ 1205. 
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CHAPTER X7. 

HEATiira. 

It will be necessary to considei here the different methods of wariu* 
^ ing rooms ; but in order to be practical I shall limit my remarks to the 
best kinds of open grates, open and close stoyes, and conclude with a 
description of heating by means of hot air, steam, and hot water. 

HIATING B7 OPEIT FIBEFMCES. 

This is the device for heating rooms chiefly patronized in Q-reat 
Britain and Ireland. We are neither fond of open braziers nor close 
stoves, like our continental neighbours, and the attempts to popularize 
them amongst us have signally failed. Dr. Amott did not succeed 
during his time in making his close stoves even bearable, despite 
all the laborious arguments he brought to bear in their favour. The 
truth is, we hdve coal to spare and to waste! 

When a fire is lighted in an open fireplace, two currents of air are 
always established in that direction. One of these supplies the fuel 
in the grate with oxygen, and the other passes up the chimney, and 
causes an influx of fresh air from the outside. This creates a draught 
fireward, which is sometimes considerable, and at all times disagree- 
able. A remedy for this has been known in England as far back as 
1658. It was the invention of Sir John Winter, and consisted of 
an air passage, commonly 6 inches square, communicating with the 
atmosphere outside, and terminating under the firebars. The orifice 
was closed at will by a door or valve. By this means not only was a 
sluggish fire made to yield a cheerful blaze, but the heat, when dry 
wood was consumed, was, by a now obsolete contrivance, compelled to 
issue into the room through apertures in the chimney breast. 

We will not attempt to explain any of the very numerous firegrates 
now in use, for their name is Legion. There is a description of fire- 
place, however, known as Count Rumford*s, which enables one to 
more thoroughly utilize the fuel than almost any other, it being now 
well known that the radiant portion of the heat given off in a common 
fireplace is but about half the whole heat produced. Fig. 232 illus- 
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trates a fiieplaoe of this kind, vitb an openia? tliree feet square, and 
a space of eight inohes between the bottom bar of the grata and the 
heuth,— this beingr tlie proper diBtanee. In setting' oat a fireplace on 
this piinciple, divide the hearlh-spaoe into three, and take the 
diagonal of the two outside Bqnarea for the 46' coving of the brick- 
work. The depth of the firepla<w ihoold also be one-third of ths 
opening in front, and the fine in the narrowest place above the fire 
Ehould not exceed four ot five inohetk 



In the leetiott will be lemaiked a large stone which £ta loosely in a 
rebate at the back of the fine ; this is removed for the convenience of 
the chimney-sweeper. Where eE&cieucrt and not appeu-anoe is 
sought, this description of fireplace can be confidently recommended. 
The grate is merely a Bet of curved fiiebars, with a bottom grating, 
and can be got at any ironmonger's. The fire-biicks forming the 
coving shoold he of the beat description. Within the last twelve 
months I have replaced the moat costly grates with this old invention. 
of CoantBnmford's. 

As more or less copies of the Bnmfoid pattern, the Register grates 
and stoves of the present day next TeqniTe mention, but they are too 
well known to need anf desoription. Besides the univalve register 
plates, there are, however, now the bivalve registers, sold by Messrs. 
Lowman, Taylor & Co., London. These are useful departnros from the 
original patterns. Another kindred contrivance is the chimney throat 
and valve of the late Ur. BiUings, now supplied by Mr. Tyler, of 
Wood Street, London, S.W. The invention is applicable to all fire- 
places, and may be taken as the best of the many systems introduced 
of late years. Pig. 233 vrlll explain this patent, the use of which is 
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justly claimed to eoonomise fael, improTo the draught, and also con- 
centrate the heat. The flat position of the ralve, of course, hinders 
the radiation of heat up the flue, as all valves of grates, univalve or 
bivalve, are meant to do, and, moreover, prevents any great down- 
draught. When closed, the valve is at A. Its position in ordinary 
use can be seen at A^ ; and at A'' can be noticed its place when the 
machine or hand chimney-sweeper is at work. Besides the above 
mode of working the valve by a screw in front of the fireplace, we 
give, in dotted lines at B and C, another way of raising the valve, viz. 
by a rack and handle. What is supplied by Mr. Tyler is merely the 
throat valve to flx in the flue, over any grate you may happen to have 
or to choose. The cost of the screw apparatus is 26^., and the rack 
and handle 18«. 

The causes of a smoky down-draught are numerous. The chimney 
may be too large at the opening ; it may be too low in height after 
passing the roof ; or it may even be affected by the cold weather if itfl 
aspect is due north. The flues may be joined into one another: they 
may be cracked by settlements in the building, or they may be stopped 
up by birds nests and like obstructions. The lintel of the chimney 
piece may be too high, and require an iron or zinc apron- piece, which 
IS an approach to the tapestry flre-cloth of olden times; or it may be 
too short, and require the opening of the chimney to be contracted. 
The opening of the fireplace may also be too wide or too high. If 
there are two flreplaces in one room, the stronger one may be drawing 
upon the chimney-flue of the other for the air necessary to combus- 
tion, and be eucking down the smoke as well as the air. There may 
be an insujQicient supply of air, owing to the door and windows fltting 
too tightly, and there may be no other entry for the air to feed the Are 
than down its own vent. The fuel may be of the wrong description for 
the kind of open stove or firegrate, or, if composed of wood,'it may be too 
green. GChe doorway may be in the wrong place— nay, for the matter 
of that, the house may be in a bad situation behind a hill, the wind 
blowing over the chimnies, to use Mr. Tomlinson's words, like ** water 
over a dam." But likeliest of •all, the chimney-pot has been fixed 
according to contract, and either none was necessary, or it is pf the 
wrong pattern. 

It must be conceded that anything wrong is amenable to science, if 
it be admitted that under certain circumstances it has ever 
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proved riglit. There is, therefore, a cure for a smoky chimney. But 
it is better to call in the architect than the mere smoke doctor. 
The architect may not be originally to blame. He knows very well 
that chimneys clustered together, as seen in old-fashioned houses, are 
the best, because the heat of the one imparts an upcast power to the 
others, but he has been forced to dot a fireplace here and another 
there, and leave one altogether out in the cold simply to please his 
client. I cannot enter into this question further here, but must refer 
my readers to an excellent series of works upon fuels, fire-places, and 
smoky chimneys, by Mr. Edwards, published by Messrs, Longman, 
Green and Co., London. 

There is a patent smokeless grate which I will now mention, not 
because it consumes its own smoke entirely, but because it is a step in 
the right direction. I refer to the one sold by Messrs. Young Bros., 
of Queen-street, Oheapside, London. Here the coals are introduced 
under the ignited fuel, by first being placed in a trough fixed to the 
lower-portion of the open stove front. A right and left handed screw 
is placed along this trough, and a ratchet-wheel worked by the poker 
revolves the screw, raises the burning fuel up, and also pushes the 
fresh coals in the cavity. The same idea is applied to the kitchen 
range, and not only are the coal, smoke, and gases consumed, but the 
evolved heat is well utilized. 

An improved fresh air cottagers' grate, costing from 30s. to 50s., for 
warming two rooms with one fire, is now sold by Mr. Fenfold, Golden- 
square, London. This grate is composed of weU-bumt fire-clay, and the 
back part is made hollow, thus forming an air-chamber which receives 
fresh air from the outside through earthenware pipes. As the fresh 
air passes through the back of the grate it becomes warmed, and this 
warm air can be discharged into adjoining rooms. 

The idea of heating two rooms by means of the one fireplace is 
French, and two centuries old. Li the French plan, however, 
the back of the fireplace formed an iron partition, and the second 
room was heated by radiation merely. In 1713 Cardinal Folignao 
improved upon the idea, and by m^ans of hollow spaces, which he 
caQed caliducts, and which were fed with cold air from the outside, 
he easily conveyed the air &om one room to the other. Mr. Fenfold's 
grate is a vast improvement upon its predecessors in point of 
cheapness. I should even prefer it to thqse attempts in the same 
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direction made by means of iron chambers behind the fire spaces. 
But Mr. Fenfold is not the first to heat an upper room with the 
warmed air in this way for tho Cardinal specified very plainly how 
easy it was of achievement. 

HEAinsra by stoves. 

It is manifestly impossible for me now to enter upon even a short 
history of the numerous kinds of stoves, from the early rough-and- 
ready patterns, to the improved systems of Dr. Amott and others in 
later days, for this would occupy many pages. For the same reason, I 
shall make no mention of the Dutch, Swedish, or German stoves. 
Besides, as they stand, these are unsuitable to our country. What is 
good in thent has also been long ago pirated. The only stoves I shall 
therefore notice, are those warming and ventilating stoves which 
are fed by air purposely brought in pipes from the exterior, and 
I shall select several kinds which have a preference in the market. 

The following are most important matters to be borne in mind in 
connection with these stoves. To begin with : the outer opening of the 
air-supply tubes should be removed from all sources of bad or impure 
air, such as, for instance, drains, closets, stables, &c. ; and the orifice 
should also be bell-shaped, and covered with gauze, not only to well 
distribute the air, but also to protect the trunk from vermin. The 
only air allowed to feed the stoves should be derived from the open 
expanse ; and if a room exist below the floor on which the stove stands, 
the air should be brought in air-trunks of wood or pipes of metal 
between the joists, direct from the external atmosphere,— any draught 
being excluded by the adoption of such inlet ventilators as those which 
we have already] described. So much, moreover, depends upon the 
sectional area of the smoke-flues and air- supply pipes being sufficient, 
that these should be carefully considered, and not put up haphazard, 
as is too often the case. Soot-doors should also be inserted at the 
bends, wherever practicable ; and, if neglected, this will afterwards 
be bewailed. The joints of the pipes should also be well made ; for, 
if not, the smoke will escape there, and cause the greatest annoyance. 
They should, as well, be carefully isolated from the joists, and wood 
flooriag, and walls, by being put in collars consisting of iron or other 
metal plates. In ascending flues, too, the smoke should be carried to 

the ridge of the roof by independent pipes, where not very obleo- 
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tiontkble in the elevation; for I hitTe xeen almost endless troulle 
caused by the pipes being: let into chimney flues not suited tocommaDd 
a propel 'witfadiawal of the smoke and gases. As for desoendinEf flnea,— 
whieh are rarely adopted, and then only npon compDlsion— the shorter 
the horizontal part of the fine, the more effectual is the oomhustion. 
For foel, the kind best adapted for stoves of the descriptions I note 
below is gas ooke, although anthracite, tnrf, or vood can. be used. 
Common coal cakes at the topi imd is otheiwise otijeotionable. < 



The patent slow combnstion store of Unsgrave SroUiei's, Belfast, 
is largely used for warming pnblio and private bnHdings, and ia con- 
structed as drawn in section, Fig. 220. The fuel receptacle is lined 
with fire-clay blocks, easily removed when broken or destroyed ; and 
it accommodates enough to last twenty-fonr hours, being, moreover, 
filled through the sliding door at the top of the chamber. The ashes 
ore removed by holding np the door at the bottom, and the necessaxy 
air to secure combnatjon ia admitted also between Uie bars, the ash- 
box being made to move a little sideways for the purpose. When 
kindling, the chips are placed at the bottom, and the coke or cindera 
are heaped above, a light being applied' through the frontdoor. Aa 
before mentioned, a ehai^ will last twenty-fonr hours ; and, if 
regularly fed, and ^e ashes removed, it will burn for a whole year 
without relighting. In this stdve, the prodncta of oombnstion-r-viz., 
the smoke and gases from the fire — aie driven through the othei two 
chambers shown in the section given ; and these anxiliary stove spaces 
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Gerre to detain tlkeee pTodnotS) on theii way to the ohinmef, nnlil 
their heat is more completely parted with. The action of the afore ia 
simply thna: — The air enters at the hottom ^atin^i and yields its 
oxygen to the small fire hnming to aahes there ', and the evolved 
heat passes np, and makeB the superimposed f nel red hott vhich fuel, 
as it gradually sinks domi, and comes into contact with fresh oxygen, 
is, in its tiun, reduced to ashes. Should the fire, from inadTcrtence, 
go oat, the Btove can thus be easily re-lighted, nithotit remjiTing the 
upper strata of half-hnint fuel. 

The ahora snffioienOy desctibea the interior of the stove; but an 
external view of one is given at Fig, 221, in order to show tbo kind of 
casing which envelopes the stove on the dotted lines shown rennd 
Fig. 220, This outside easting is composed of a seiies of metal rihs, 
projecting at regular intervals from tha stove body, and forming, so 
to speak, a nest of longitudinal heat cells. Starting np from every 
avaikble space, these cells or gills rapidly absorb the heat generated 
by the lire inside, and as quickly give this heat to the coaler air which 
surrounds them ; thus, moreover, avoiding the overheating and hum- 
iug too common to the old flat-surfaced stoves. 



The design [Fig. 221) above is called the rough, slow combustion 
stove ; but, where its plain appearance would be an eye-sore, the orna- 
mental design shown ot Fig. 222 is used, the cells beinn hidden by an 
artistio-patlemed grating. For churches, these stoves are made with 
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inlayings and brass pillars and crests, tlie coyer being composed of 
pierced mediaeval work. For mansions and large balls^ they are 
also supplied with encaustic surfaces, iron mouldings, and covers of 
fancy patterns. An ash-pan to accommodate these stoves is shown at 
Fig. 223 ; and the ash-pan, as will be observed, sits on an iron base, 
which is sold independently. In the section given at Fig. 220 will be 
noticed a vapour chamber, for use in green-houses where a preponder- 
ance of moisture in the air is thought desirable. 

The above-mentioned patterns represent stoves which stand upon 
the floor; but a heating medium, on the same principle of slow com- 
bustion, is sold, arranged for placing imderground, beneath the build- 
ing which is to be warmed. In this case the apparatus is constructed 
as drawn at Fig. 224. It is fixed in a brick chamber communicating 
with the atmosphere outside; and in connexion with flues passing into 
the room to be heated. When the air surrounding the stove is 
warmed it traverses the flues ; whilst fresh air flows simultaneously 
into the stove chamber. 

An idea of the power of these stoves may be given, by stating that 
a church 70 ft. by 35 ft., with its high open roof, is effectually 
heated by a stove 3 ft. 84n. long, 2 ft. 8 in. wide, and 4 ft. 6 in. high ; 
or, put in a tabular form, it is said that — 

Size No. 1—1 10X14X30 high ; will heat 12,000 cubic feet. 

„ „ 2—2 1X19X32 „ „ 20,000 ,, 

„ „ 3—2 4X20X33 „ „ 36,000 „ 

a „ „ 4—2 7X27X43 „ „ 45,000 „ 

a„ „ 5—3 8X28X46 „ „ 60,000 „ 

a These are the sizes commonly used when the stove is concealed in 

the basement. 

In common with some other stoves of the class, the flue can be made 
either ascending or descending, the nozzles being flxed at the top, at 
the back, or in the base below. A stove should, wherever possible* be 
fixed in the room which it is intended to heat, and should in prefer- 
ence have an ascending flue. But where a descending flue is indis- 
pensable, what is called a pilot stove or rarefier ought to be fixed at 
the base of the upright chimney, receiving the horizontal flue— the 
lighting a fire in which, before kindling the stove, ensures a com- 
mensurate draught in the chimney. 
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These rarefiers ooneist ordinarily of ft fire ipace, fitted up witt fire 
and ash dooTii, snd fixed fiusti vith the wftll ; but Messn. MiugraTO 
impply a patent close fire raxefier, which not only heata the room it ia 
placed in, bnt, beingrbnilt partly into the wall, contignonB to the flnet 
at the same time eompels a dranght in the ehimney proper. They 
also mannfactnte a patent open fire rarefier, which ia flnsh with the 
wall; bat they recommend the oloae one in preference- The nozzle 
pipe and bend for connecting the Bt«7e with the horizontal fine should 
be always ordered extra, with a stove with desoending flues. 

Smoke haa been caused patQy to desoend o. flue boforo entering the 
main o^mney aa early aa 1678, end ia 18G0, a voie-aluiped iron stove 
which stood on a box, having a pipe carried upwards into a flue, was 
exhibited at Faris, and when a current of air was established, by 
lighting a lamp at the top of this line close to where it joined the 
ehimney, the bmsbwood upon the top of the coals was fired, where- 
upon the flame was sneked downward, in time igniting the coals, 
and, as Mr. Tomlinson says, " oonsnmiag the amoke in descending." 
In sbape this open stove was not nnlike an nponrved tobacco pipe, 
the inhaling of the smoke being represented by the ehimney current. 
Of course, bod no current been first established, the reanlt would have 
nearer resembled what ensnos when a pipe is blown into from the 
mouthpiece. . 




AtFig. 22S will be noticed what is called the patent pyro-pnenmatic 
stove grate, made npon the principle that firc'lamps are the best and 
pnieat media for the tranamiasian of heat by radiation. 
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The air is supplied throagh a tratik from outside, as aheini under- 
neath the sections Fi^. 226 and 227 ; and the warmthia coramnnioated 
to the air throngh the body of the perforated fire-olay lamps snr- 
raiiading the fire. A Btove with an ascending flne is shown at Fig 226, 
whilst Fig:. 227 exhibits a stove with a descending flue. These goods 
are made and supplied by tfaoinTentor, Ur, Fierce, of Jermjit Street, 
London. 



A stove which commands attention by its effioacy, is what is called 
the Ooldsworthy-Gnrney stove, sold by the London Wanning and 
Ventilating Company, Westminster. It b shewn at Pig. 228> and 
consists of a stove with a plain, smooth, inside cylinder, &nd a collec- 
tion of upright winces, cells, or gills for the purposes previously ex- 
plained. As it is now ascertained that about 25 per cent- of heat is 
rendered latent by evaporation, and that this latent heat aids largely 
in efficiently heating the distant parts of the room, these stoves aro 
placed in pans of water regulated to produce the rci^nisite evaporation. 
The air breathed is, moreover, by this means, never burnt or over- 
dried; and only those who have worked in close rooms, with an 
ordinary stove always kept to a red heat, can properly appreciate 
this boon. 

The sizes and capabilities of these stoves are given by the vendors 
OS under : — 

Size A, 3B inches exterior diameter, will warm 120,000 cubic feet. 
» B, 31 „ „ 70,000 „ 

„ C, 25 „ „ 30,000 „ 

„ D, 17 „ „ 25,000 „ 

A smaller stove „ „ 10,000 „ 
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or double the above qnantity if in perpetual use. The prices are 

given at page 192. 
Fig. 228 represents a stove to be placed inside a room ; but if the 

apparatus is required to be concealed from view, it is inserted under 

the floor in the manner drawn at Fig. 229, and is equally effectual. 

The underground arrangement is more costly at first, but, once erected, 

the heating maintenance is about equal in point of cost. 
A plan of a similar stove to that of Fig. 228, but with better de- 
veloped gills, will be mticed at 229a, the invention 
of Messrs. Smith and Sons, of Barnard Castle, 
Durham. When the flre-box A is full of heated 
air and gases, they enter the tubes B. The letter 
represents a smoke box, and the products of 
combustion are forced to pass through this before 
they escape by means of the stove-pipe D. The 
arrangement is mostly a repetition of some we 
223 ct. hoYe previously mentioned, but here the gills, 

cells, wings, or laminations, or whatever name they answer to, are 

unusually large. 






Fitr. 221. 
of Iron 


Fig. 


222. 


With plain eneanstio 




Iron and 
pUin finish. 


Best Black. 


tiles and bright 
finish. 


Size 1 

" 8 
" 4 


8. d, 
70 a 
110 
130 
210 
330 


8. d. 

125 5 
190 
230 


8. d. 
145 5 
• 210 
250 
890 
700 


8, d. 
205 9 
320 
890 
650 



a With a vapour chamber at top, £4 10s. J. extra. 

b „ „ i5610«.0d. „ 

c With enammelled or majolica tiles, 20«. to 60^. extra. 



' 


Size 1. 


Sise 2. 


Sizes. 

» 


Size 4. 


Fig. 223. 


Iron base 


8. d. 

8 6 

8 6 

10 6 


8, d, 

15 
10 6 
13 6 


8. d. 
17 6 
11 6 
14 6 


8. d. 
25 


Ash-pan, black 

Do., Bright-moulded 


20 
85 



Aareflers, common, 859. ; patent close, 459. ; patent open, 50«. each. 
Nozzle-pipe and bend, for descending flue, 159. 6(2. each. 
Fig. 224, ezdosiro of brickwork, £6 109. each. 
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The 
Gnrney Stoves. 



17 inchea diam. D. a 

25 „ „ C. 

31 „ „ B. 

38 M ■§ A. 



No. 228. 



No. 229. 



nos. 




S20». 


440«. 


530«. 


700*. 


7005. 


«00». 



a The smaller and plainer stoye is sold at £5, 



THE CALOEIGEir. 

It is a mistake to consider, that beoause two or throe systems 
of heating and yentilation di£fer, only one of them can be relied 
upon to perform proper work. The Amott Valve in the chimney- 
breast, with the asslBtanoe of air-daots let into the smoke-flues, and 
farther supplemented by a communication from ther ceiling to the flue 
of the room aboye, will coftyey away all the bad air, whilst the air-pipe 
leading from the outside of the house to the back of the stoye under 
the flre-bars will, as a rule, supply sufficient warm air. Grhe majority 
of houses are yentilated in some such a way, and eyerything being in 
proper proportion, the system is found to work well. Dr. Franklin's 
idea of yentilation was quite the reverse* He says, speaking of his 
stove :— 

« The fresh air entering, becoming warmed and specifically lighter, is forced out into 
the rooms, rises by the mantel-piece to the celling, and spreads all over the top of the 
room, whence, being crowded down graduiily by the stream of newly- warmed air that 
follows and rises aboye it, the whole room becomes in a short time equally warm." 

This is almost equivalent to saying, that if a stream of warmed fresh 
air was let into a room from a grating on the floor near the side of a 
building opposite the Are, and the only place allowed for its exit was 
a passage into the flue underneath the iire-grate— the result would be 
the perfection of heating and yentilation. Mr. Leeds, a Government 
sanitary engineer in America, adopts this very plan, and finds it work 
admirably. If warm air is not desirable, and fresh cold air is sought^ 
this is admitted above the window, and it falls to the bottomi 
flows across the floor, and out under the flreplace. 

I will now illustrate a stove known as the Calorigen, which, for 
the most part, carries out Franklin's principles. 
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"Tbla It eSnti by Inlngtos In > ttrcam of vum >[r, vUsli goa direct to UiB ttrjng, 
ItdiBtritmlcdotcrths apper ptrtof the isam, ind then cDam gndtuUr domiiniil, 
fint reuUng the h«d, uid tbes u It get> hcnier flowing to ths ttet, mA ont by 
DpcDlnfS, vldiA, Kith u open Dre, ironld be k dhuis of aold dnugbt." 

The idea will be seen to be the same both in the Franklin stove and 
in the Calorigen ; but Mr. Qeorge, the inveiitoT, also oonsiden that 
during rarefaction the air drops most of its daat partioles, and is thna 
praoticallf filtered from perhaps deleteriooa matters. 




Cardinal Polignao may be considered as the father of all these 
methods of heating and Tcntilation, and all stoves vith calidncts may 
be said to have sprang from thoee introdaoed by him about the year 
1713. Ur. Qeorge's Calorigen is adapted for bnmtiig gas or oa an open 
fireplace. I will first describe the gas Colorigea drawn at Fig. 230. 
The hodf of the st«ve is of thin rolled iron, and is famished with two 
pipes terminating in a cylinder, open only at the tap, placed ontaide 
the wall. The air entering the stove to supply the flame thus comes 
in contact with the heated air leaving it, and some waste of warmth ia 
avoided. The air necessary to support oombnstion is, therefore, 
slightly warme by being diffused thtongh the warmer air, and when 
used it is earned off with the other products of combustion by the 
upper short lon^tudinol pipe. There is no coromunication whatever 
between the fnmace of the ttoTO and the air of the room. 
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The most important feature, however, is the introduction of a coil of 
wrought-iron tubing within the body of the stove, which communicates 
with the external air below the stove, and is furnished with an opening 
at the top of the stove. The pure fresh air is therefore warmed in its 
passage through this worm, but not superheated or burnt, and flows 
into the room at a moderate temperature. There is, therefore, no 
necessity for a valve near the ceiling to regulate the exit of any extra 
hot air, as in the Laconicum of the ancient Romans. 

A coal or coke stove on the same principle, except that the air of 
the room supplies the air necessary for combustion, is drawn at Fig. 
231. Fourteen pounds of coal, which seldom costs twopence, will 
suffice to heat a room fifteen feet square for sixteen hours. It is 
therefore admirably adapted for the hall of a house, and as a means of 
heating and ventilating the grand staircase, the more so, as any 
desired amount of ornamentation can be engrafted upon it. I have 
fixed both gas and open-fire calorigens, and have never known them 
to fail in affording an equable warmth joined with an efficient venti- 
lation. Another point is, that the spaces round the doors and windows, 
nrhen using the gas Calorigen, are converted into passages by which 
the air passes out of the apartment. This is thoroughly preventive of 
draughts, and the best cure for these disagreeables that ever I have 
met with. The cost of the coal Calorigen is six guineas, and the gas 
calorigen three guineas, • and they are manufactured by Messrs. 
Farwig and Co., Q,ueen-street, Cheapside, London. 

HEATING BY HOT AIE PIPES. 

In dealing with the above theme, I do not intend to enter upon the 
subject of ordinary hot air flues, as they are for the most part 
perfectly well understood. Hardly an old hot-house but can show 
the chief faults and chief virtues of this system of heating; and if 
such a thing is not to be found in cities, some of the public baths will 
illustrate them. The kind of heating I will shortly allude to is 
not that small amount of warming which is just necessary to 
comfortably heighten the temperature of a roomi and make it bear- 
able, for that subject has been already considered. Here will bo 
noticed the methods of producing a temperature still more advanced^ 
a desideratum which every one knows is neoessaiyi not only in dwell* 
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ing houses and horticultural buildings, but in drying and curing 
rooms and the like. 

It would be useless here to explain the working of the hot-blast 
apparatus, in which the pipes are heated to redness, and the air 
passed through them by means of a fan or blower at a temperature of 
over 600^ Fahr. This heating by hot air, with a vengeance, is not 
likely to prove of any service to the householder, who would stand 
aghast at the amount of waste, and wear and tear, ^hioh the system 
would entail upon him, if performing ordinary work with such a 
giant hand. For a similar reason, I will not enter upon the warming 
of rooms by the forcing of the smoke and heated gases through 
the pipes, instead of hot air. It would be amusing to see the 
consternation of the serving man, who had received orders to clean 
out the flues and passages after a few months' working, and had just got 
far enough into the work to be able to estimate its endless incon- 
veniences. 

It must be conceded, to begin with, that heating by hot air is not to 
be recommended when heating by means of hot water can just as well 
be adopted. The hygrometrio and electric conditions of the air are so 
altered by its being burnt or dried up, that serious annoyances, and 
even diseases, have been known to follow an injudicious method of hot 
air warming. Some physicians altogether condemn its adoption 
where life is concerned, and have gone so far as to affirm that it is 
the prime mover in the decomposition of many deleterious bodies 
floating in the air, the particles of which would be perfectly innocuous 
if not resolved by this peculiar heat into their original gases,— we 
mean the Cerberus monster of Chemistry, sulphuretted, phosphoretted, 
and carburetted Hydrogen. Not least objectionable is the close un- 
pleasant smell prevalent about an establishment heated exclusively 
with hpt air on the less improved systems. It is claimed for the 
Sylvester air-warmer, by Messrs. Bosser & Bussell, and for the 
Gurney stove by the London Warming and Ventilating Company, 
that these evil effects are obviated by constructiDg the stoves with 
gills or ribs, and in such a manner that the diffusing or exterior 
surface of the apparatus is considerably larger than the interior, or 
heat-receiving surface. 

Another drawback to the adoption of most hot air methods of heat- 
ing is, that a considerable dificulty occurs in properly regulating the 
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temperature, as every interferenoe with, tlie fire modifies the heat 
given out. It is not so with hot water, for there the temperature is 
limited in its place of working to that of boiling water, and the only 
essential is the exposure of the proper quantity of warmth-dis- 
tributing pipe-area. The next fault to chronicle against the system 
generally is the fact that unless the furnace, which supplies the heat, 
is considerably below the rooms to be heated— unless, in other words, 
the current of hot air has acquired the requisite amount of velocity to 
pass it through the necessary horizontal fiues— these flat-lying flues 
will have to be warmed by a special apparatus. In fact, the 
assistance of a coil of hot water pipes, in these flues, will be 
indispensable. 

In mentioning these strictures upon the system, I am mindful that 
the evil eflects of dried air may be ameliorated by the use of evapora- 
tion pans on the stoves, or troughs upon the pipes ; and am inclined 
to believe that in rooms tenanted at any time by living creatures, and 
.so heated, this means of tempering the air to the dried lungs is 
imperative. Neither do I forget that in some patent methods of hot 
air warming, a certain economy can be fairly exhibited. 

It will be impossible to do more than briefly point out to the reader 
where the diflerent kinds of apparatus can be got. Should the heat- 
ing of the laundry, by hot air, be in question, I would strongly 
advise the study of the diflerent systems of Messrs. Bradford & Co.» 
of Fleet Street ; of Messrs. Eosser & Bussell, of Salisbury Square ; 
and of Mr. Pierce, of Jermyn Street, all of London. Here can be 
obtained full information as to the action of the numerous hot plates, 
drying closets, and iron warmers ; and as they difler somewhat in 
principle, and all difler in construction, and are, moreover, adapted to 
varying conditions of surroundings, the time spent in examining into 
these methods will not be thrown away. It is chiefly for laundry 
purposes that this kind of heating is now applied, at least, I for one 
would limit its use to this branch of home economics. In heating 
vineries and forcing-houses, it is preferable to have the pits heated 
by warmed air — that is, by a combination of heated air and naked 
pipes. To effect this, an underground vault, some few feet deep, is 
constructed along the whole of the pits, fed with fresh air through air- 
bricks, fixed close together in the bottom of the side walls, the hot 
water pipes stretching along the top of the arch. This is thebest. 



Heating hy meam of Steam» ' 197 

deanesty and most elegant mode of heating these adjonots to eyery 
good garden, and is preferable to heating in the ordinary manner 
by direct radiation from exposed pipes* 

JTEAjma BY STEAK PIPES. 

The only system of heating that can for a moment compare with 
that of hot water is the system of heating by means of steam confined 
in suitable pipes. To properly compare these differing systems 
would, however, be a tedious task, and hardly called for here. The 
chief advantage in steam over hot water heating is, that less heating- 
surface is wanted for the former than for the latter. Steam heating 
can also be advantageously adopted where there is a surplus of steam 
from the engine boiler, or waste steam from the cylinder of a high- 
pressure engine. Where the levels vary very much, or a basement 
floor is especially to be heated, these steam pipes are also very useful. 
The main objection to heating by steam pipes is, that they give off a 
disagreeable odour, which cannot be avoided. The supply of steam 
must also be constantly watched, if eficienoy is necessary. The fire 
under the boiler of a hot water apparatus may almost go out, and 
still the hot water pipes will retain a fair heat,— in this way con- 
doning the neglect; but if the fiire under the steam-pipe boiler 
languish, the heat will soon become a nonentity. As regards expense, 
it is admitted by most engineers that but little difference exists 
between the first cost <^ the hot water and the steam arrangements, — 
allowing the boilers and pipes to be the best of their respective classes, 
and the work thoroughly carried out. In the maintenance of the 
apparatus, however, the economy lies with the hot water system, the 
boiler there being the only thing subject to wear and tear, and that 
wear and tear also much under that of the steam boiler. . 

The b$st feature about steam heating is that, unlike heating by hot 
water, the pipes can be made to run in any direction, to and fro, or up 
and down, the only necessity being that at every new level another 
outlet is required to be provided, to take off the condensed water, {t 
is, therefore, preferable to have as few sudden dips as possible, a 
gradual incline in fact with a condensation exit at one place only. 
This, however, can seldom be compassed. Care should be taken that 
the condensed water is really removed ; for not only will its presence 
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preyent the steam from filling the pipes, but if the steam is admitted 
into a cast-iron pipe, part of which contains cold water, the difference 
in temperature bye-and-bye engendered may speedily cause the pipe 
to fracture. The condensed water which is run off can either be used 
oyer again in the boiler, or made to fulfil most of the uses of distilled 
water. Professor Gamgee pointed out, the other day, the desirability 
of using distilled water at the toilette, and the possibility of manufac- 
turing it by the aid of the kitchen boiler. There is no doubt that 
disease can be conyeyed into the mouth eyen by washing or cleansing 
the teeth with ordinary water. The use of newly distilled water 
remoyes this danger. The idea is one which ought to be practically 
enlarged upon* 

A great source of failure in heating rooms by steam aid is, that 
unless the air is driyen out of the pipes when the steam is laid on, a 
portion of the pipes will remain cold. To obyiate this, a cock may be 
placed between the boiler and the pipes, and when the steam is 
laid on, this cook opened ; partly shutting it when the purpose is 
seryed. In cases where the pipes heat different leyels, the eduction 
pipe should necessarily be placed at the lowest leyel, the cold air 
always falling to the bottom. I do not suppose that the reader will 
oyer require an apparatus so huge as to need the seryices of an air- 
pump in exhausting the cold air, but this is often found necessary in 
monster establishments. Great care must be taken with a steam 
heating apparatus, as any one will suppose, and none should be used 
until carefully examined by an experienced workman, for an explo- 
sion is not out of the sphere of possibilities, eyen in a moderate-sized 
supply. As in the case of hot water pipes, and eyen more so, a proper 
allowance should be made for the expansion or elongation of the pipes 
when heated ; the joints will otherwise loosen, and eyen breakage may 
result. After what was stated under the head of ** Damp ^ in a former 
chapter, it will not be considered strange if I point out the great 
necessity of haying the buildings to be heated protected from driying 
or rising wet ; it is almost incredible what a yast amount of heat is 
necessary to eyaporate the moisture of damp walls and floors. 

In arranging to heat a room, or series of rooms, by means of steam 
piping, it is necessary to calculate the quantity of pipe and relatiye 
size of boiler which will be needful. In this case it will be either 
jxecessary to leaye it to the engineer, or to consult the published 
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• works of Bnchanan, Amott, Tredgold, or Hood, these being abont 
the only authors, who have made heating by steam their especial 
study, and who have formulated any rules for the guidance of tyros. 
They are too long to quote here, and are also in such a form as not 
to endure compression. Dr. Amott gives the undermentioned memor- 
anda as useful in estimating the extent of pipe and boiler surface, or 
rather these axe the original rules somewhat improved : — 

When the external temperature is 10* below freezing point, in order to maintfl^n a 
temperature of 60« :— 

One Buperficial foot of steam pipe for each 6 superficial feet of glass in the windows. 
One superficial foot of pipe for every 6 feet cube of air escaping for ventilation per 
minute. One superficial foot of pipe for every 120 feet of wall, roof, or ceiling. 

One cube foot of boiler is required for every 2,000 cube feet of space to be heated ; 
and one horse-power boiler is sufficient for 60,000 cube feet of space. Steam should be 
about 212<>. 

85 feet run of 4 in., 108 feet of 8 in., and 170 feet of 2 in. pipe is equal to 100 super- 
ficial feet of heating surface. 

The above remarks on heating by steam may be concluded by saying 
that in cases where there is some distance between the steam pipes in 
the room and the boiler, the smaller pipe which conveys the steam 
into the former should be well preserved- from condensation on 
the way, by covering it up with felt or list. In some cases the 
pipes are inclosed in gratings, but this would be a useless expense in 
some buildings, and exposed pipes are occasionally otherwise prefer- 
able. If covered at all, they need be covered only where contact with 
them is unavoidable* 



HEATDfG BY HOT WATEE PIPES. 

This is undoubtedly the best system of heating where an op^n lire 
or close stove is objectionable or inefficient. It is also speedily coming 
into use in places where it was before strenuously objected to. But, 
as Mr. Kichardson says, ''its complete success and its economical 
character depen^, in a great measure, upon due consideration of its 
benefits being given at the commencement of a building." 

To begin with the pipes. The obsolete flanged pipe should never be 
used even for steam heating. The thimble joint will serve the pur- 
pose, but nothing can perhaps excel the ordinary socketed pipes. Of 
course all these^pipes require oaulking at the joints. Lead must not 
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be used, as the heat permanently expands it, and the metal will not 
contract again with the iron of the pipe. Iron cement is now com- 
monly nsed, but some kinds are apt to expand in time, and burst the 
pipes. The workmen ought to be questioned as to their knowledge of 
the safety of the particular cement which they are using. Qruicklime 
and linseed-oil paste is also sometimes used, and here the danger lies 
in the liability to combustion. 

. I have lately seen ainethod of jointing hot water pipes by means of 
a ring and gland, which might serve a good purpose where the pipes 
were not exposed in a room, or where the bolts and nuts at the joints 
would not be objectionable. By this mode a pipe can be cut at any 
place, and ringed and bolted in a few minutes, and as quickly dis- 
connected ; room is also allowed for expansion. The inyentor is Mr. 
Qielgud, of Gracechurch Street, London. 

As regards the kind of boiler to be used, I must be excused the 
terrible task of parading the several scores of these now extant, 
and fast being added to. One may, however, reiterate the common 
caution against flat-topped boilers, which retard the ascension of 
the water. Flat-bottomed ones, in a similar way, impede the flow 
of the cool water to the middle of the boiler. Multitubular boilers are 
otherwise objectionable, and the tubular boiler, though it heats a 
greater quantity of pipe, consumes, at the same time, an out-of-the 
way amount of flring. Tubular boilers, with hollow furnace bars, are 
also apt to fill with deposit of one kind and another, and are, there- 
fore, objectionable. For heating small rooms we would recommend 
either the conical bell boiler, the flre of which bums up thb inside 
of the cast bell, and which is fed by xemoving the lid at the top, or 
the Sylvester double conical ribbed boiler, which requires the most 
simple setting of any boiler extant. For places where more work has 
to be done, as, for instance, in a large conservatory, I would recom- 
mend wrought-iron saddle boilers, of the ordinary arched pattern. 
For very large premises, the flued saddle boiler will be found the 
most efficient. The tank boiler and domed boilers are also very eco- 
nomical, but, like the chambered boiler, they are best fitted for monster 
establishments. The unit boiler and the L boiler may also be used with 
beneflt in some cases. The economic boilers of Mr. Ormson of Chelsea, 
are also weU worth inspection. They are made of welded wrought 
iron, as indeed all boilers should be* The cast iron boilers may be a 
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little cheaper, but are not so Beryiceable. Great importance Bbonld 
be paid to the proper setting: of the boiler ; none but a foreman band 
should do this work» and in all cases where the additional cost will 
not be felt* use Sylvester's air-tight furnace doors, and flue and clean- 
ing doors, instead of those commonly sold for such purposes. These 
furnace doors slide to and fro, on a gentle incline, upon small brass 
rollers, and are covered with Are bricks on the inside, to prevent the 
radiation of heat outwards. 

An indispensable matter is the insertion of a valve-cock or small 
pipe, by way of a vent for the discharge of the air in the pipe. 
Without this, circulation would be impossible^ This air accumu- 
lates when the water is cooled, but is not in great presence when 
the water is kept boiling. The valve, or small let-off pipe, should be 
at the highest part of the pipes* as air is lighter than water, and is 
sure to fly there. In cases, too, where it is required to dip under a 
doorway, it must be borne in mind that the being able to do this de- 
pends upon the vertical height of the ascending and descending pipes. 
Many costly blunders have originated in ignorance of this, and a safe 
rule is to make the height of the ascending pipe just as high as the 
dip which it is required to make. There ought also to be a supply 
cistern, and it is important that it should be level with, or a little 
over, the highest part of the apparatus, in order to keep it full of 
water. It must not be too small, as it should be able to contain the 
. water which is sure to return to it when the fluid is expanded by 
heating it to boiling point. The best engineers recommend that this 
cistern should hold about one-thirtieth of the whole water in the pipes 
and boiler. 

Something worth remembering is the fact that it is quite immaterial 
how many pipes lead out of or into the boiler, or whether there are 
more flow pipes than return pipes, or vice versa. It is always, how- 
ever, better to use branch pipes than separate inlets and outlets from 
the boiler. The main pipe, also, needs not to be of a size in proportion 
to the areas of the branch pipes, and useless expense has been many 
times incurred through ignorance of this. It is to be understood, 
however, that the horizontal leading pipes require to be larger in 
proportion to the branches than in the case of upright leading 
pipes. In circumstances where two buildings, somewhat distant from 
each other, are heated from one boiler, the connecting .pipe Qan be 
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laid of a very muoh smaller size tliaxi the radiating or room-warming 
pipes — sometimes even an inch diameter pipe will supply a pipe of 
four inches diameter. It is best never to heat boilers with gas when 
it can be avoided, for the expense exceeds that of coals. If yon are, 
however, compelled to bum gas in some cramped place* it may boused 
in ringed jets, under a copper boiler, shaped on the top like a bee-hive. 
The great loss of heat in all buildings in which glass is much used is 
well known, and the same is the case if built with corrugated iron ; nor 
does, as was supposed, the angle of the roof make any sensible differ- 
ence. The effect of cold winds upon the walls, and of draughts caused 
by badly fitted doors and windows, need hardly to be pointed out. 
One word) too, concerning the water to be used ; rain water is best, 
and should be adopted where possible. In the winter time a little salt 
can be added, to avoid the inconveniences which result from ice in the 
pipes, and the cracking mostly consequent upon thawing. When, 
however, once filled with salt water, fresh water only need be added 
afterwards. The little harm that the salt does the pipes and boiler is 
not worth notice, in comparison with the nuisance which it avoids in 
the dead of winter. It should also be borne in mind that water which 
has been boiled freezes sooner than ordinary water. 

The following table is copied from Mr. Charles Hood's latest 
treatise on warming, and will doubtless be found of service to those 
interested :— 



Public Rooms ... 
Dwelling Houses 



»i »i ' 

Halls, Shops, &c. 



Woikroams, &c. 



Ft. run of 4- 
inohpipeto 
every 1.000 
cubic feet. 



Schools, &o 

Linen, &c , Drying 
Booms 



«« 



SIM...... 
r^ing 



Bacon, &o., 
Rooms 

Gre3nbou8e8 

Uraperies and Store- 
houses 



Fineries, Hothouses, 
and Cucumber Pits. 



. 5. 
.12. 
.14. 
.10. 
.12. 
. 6. 
. 8. 
. 7. 



.150 to 180. 



•• i» »• 



.20. 
.35. 

.45. 
.50. 

.55. 



Will gire a 

temperature 

of 



....5.5« 
....65« 

....55« 
....60O 
.50" to 
....609 
.65« to 



55« 
58» 



120' 
,..80*» 



.70« 
.56« 



.65«» to 
.70? to 

.^.SO'^ 



TOO 
76*. 



Remarks. 



In cold weather. 



When empty. 

When full of wet linen* 



In coldest weather. 
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A ready mle, from the same antlior, for ascertaining the power of 
different boilers, is as tinder : — 

To the snperficial boiler siiTface exposed to the direct action of the Are, add one- 
third of the fiae-heated sarface, divide the sum by the area of the flre-grate, and the 
quotient multiplied by fifty-^ht will give the quantity of pipe in square feet which 
can be heated for each square foot of the sarface. 

Messrs. Eosser and Kussell give the under-mentioned rule as a 
rough means of ascertaining the number of superficial feet of heating 
surface required in a room :— 

Multiply its cubic contents by the number of degrees to which the air is to be rained, 
and the product divided by 190, and by the time in minutes within which the effect is 
to be obtained, will give the answer. 

This rule will giye the extent of pipe necessary to heat the air of a 
room, but there still remains the question of the extra length of pipe 
necessary to counteract the cooling effect of the window glass, and the 
absorption of heat by the wall surface and solid materials. Let us 
take an example. To heat the air alone of a hall of 160,000 feet, 
210 feet of pipe surface wiU be necessary; but if the glass surface 
be 800 feet and the wall surface 14,400 more, it will take 606 feet 
of surface altogether to bring u^ the temperature of the room from 
32<» to 62® in two hours. 

As a general rule, greenhouses are best heated by four-inch pipes, 
working-rooms by three-inch pipes, and dwelling-houses by two-inch 
pipes. The smallest sized pipes are heated more quickly, and give 
off a greater heat. 

For purposes of calculation, I may here repeat that 100 feet super- 
ficial of heating surface is equivalent to 85 feet run of four-inch pipe, 
to 108 feet run of three-inch pipe, and to 170 feet run of two-inch 
pipe. 

Heating by hot water pipes is especially useful in the stable or 
cowhouse. The best method is to lay two four-inch pipes, one above 
the other, along the back wall under the manger, six inches above the 
floor line, and cover over the groove in which they sit with a per- 
forated grating. The feed or main pipes can run along the centre of the 
passage, and lie in a brick trench, covered with stones, so that ready 
access can be obtained to them, should any leak appear hereafter. 
Each section of the building — the stalls, the loose boxes, &o. ^can be 
separately worked, by means of valves, and this is an arrangement 
better suited for hot water than any other heating. 
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It will not be necessary to enter upon some otiier methods of heat- 
ing by hot water such as, for instance, the tank system, as that is 
more suited for purposes purely horticultural. It must be under- 
stood, however, that where there is not room for pipes to run round a 
buildingr, or where these would be objectionable, the pipes can be 
con&ned to a certain place, and formed into a coil, with almost equal 
efiTect. These nests, or coils, or batteries, can be coyered oyer with 
cast or wl^ught-iron gratings or inclosures, conveying any amount 
of architectural gratification to the eye. As mentioned before, the 
air can be moistened by the adoption of water or vapour-troughs cast 
on the top of the pipes, &o. ; and if a ribbed pipe is needed, where 
the external exceeds the internal area, as is sometimes recommended 
where the dryness of the air is disagreeable* Sylvester's triangular 
ribbed pipe will very well serve the purpose. 

The above remarks apply to the low-presiure system of warming, 
such as is usually adopted ; but there is a high pressure system as 
well, which was introduced, and is^still practised* by Messrs. Perkins 
and Son, of Seaford Street, London. In this high pressure system 
the pipe is made very small, but immensely strong, proved to a pres- 
sure of 2,800 lbs. per square inch, and is made with an endless circuit, 
haying, besides, no connection with the atmosphere. The water ia 
heated as high as 300 deg. if needs be, in a number of coils passing 
through the furnace itself, and this high temperature produces a 
quick circulation. An expansion tube is placed at the most elevated 
point of the circulating pipes, and is left empty, so as to yield the 
requisite space for the expansion of the water when warmed. The 
system is considered a safe one on the whole» and, if the peculiar 
smell is not objectionable, can be recommended for heating large 
dwelHng-houses especially. From experiments made> it does not 
appear to yield any advantage over the low-pressure system in the 
consumption of coal, but rather the reverse. The only danger 
likely to arise in adopting the high-pressure heating would occur 
from the bursting of the coil, either from excessive pressure in the 
pipes, or the crystalline shortness of texture in the iron. Some little 
chance of mischief might, though, lie in the high temperature the 
pipes might impart to anything liable to take fire. As high-pressure 
steam-heating is a specialite of Messrs. Perkins and Sony I should 
advise the entrasting of this kind of apparatus to that firm. 



CEAPTER XVL 



COOLXNG. 



I CAifTKOT conceive even a healthy home to be thoroughly complete if 
it lack the means to cool any particular material which may be in 
requisition. The kitchen may be said to depend upon ice of some sort 
during: those months when the sun is paramount, and when butter 
more frequently reseHibles Indian gheb than anything else. The 
dairy and the brewhouse are equally benefitted by the importation of 
cold at certain times. In health, how refreshing, too, during the 
summer, is a cooling drink— in disease, how grateful to the aching 
head is the application of an ice-cold cloth P In the present chapter, 
I will, therefore, very briefly explain the construction and action of 
the ice machines, and the formation of ice-wells and ice-houses. 
These may, however, only interest the wealthy, and I will therefore 
supplement such explanation by a brief notice of the common freezing- 
powder machines and ice-chests. 

The history of cooling and congelation, by mechanical and chemical 
aids, is one of the most interesting studies of the present day, and will 
prove increasingly attractive as t£me rolls on, and the machine of the 
future, which is to produce ice at 5s. per ton, is put upon the market* 
Ice stands to water in something like the same relationship in which 
repose without somnolency stands to sleep. Both sleep and water are 
absolute necessities, whilst ice, like mere rest, may be classed as a 
luxury, or, at all events, as but an occasional necessity. 

The power to cool the air of a particular chamber, or substance, or 
liquid, without proceeding to the length of conglaciation, is, however, 
also becoming an absolute necessity in these exploiting days, and 
I will now shortly point out how both this and ice production is 
achieved by artificial means. No one can eventually be more bene- 
fitted than the housewife, by the successive triumphs of our ice 
engineers. 

As an imparter of cold, it must be admitted that ice is the readiest 
article at hand. How otherwise, with his stunted growth of know* 
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ledge, could the Eastern liope to bring this dietary and sanitary 
blessing into Ms eyery-day experience ? Time was, when the only 
ice we could muster upon these shores was drawn from our own 
waters — ^the nobleman revelling in the clear blocks drawn from his 
own spring-born lake, and th^e tradesman enjoying, in a lesser degree, 
the more impure ice-crusts of the village roadside pond. Ice-houses 
or ice-wells, in those days, were always items in the domestic fore- 
ground, and the former stood like mausoleums in the squires* gardens. 
Nowadays, however, they are at a many-figured disoount, and, if 
erected at all, are mostly represented by the *' ice shades" of the 
rough ice-dealers who supply the fishermen and the fishmongers. 
An ice-well of this description, near Islington, £or the reception of 
the cakes collected and carted to it by enterprising hauliers and 
costermongers during the winter, contains, when full, no less than 
3,000 tons, all regelated, by the working of a natural law, into one 
vast mass. 

In place of storing the ice of this country for family use, it is now 
found more economical to purchase the ice from ITorway, which is 
ploughed and sawn up into large squares when the ice of the far-off 
lake is about a foot in thickness, and afterwards packed in stores to 
await the shipper's convenience. It appears that over 100,000 tons of 
ice were imported into England during 1869, as against 2»000 tons in 
1854. The extra cost of the foreign ice, over the home article, is 
compensat-ed for by its perfect purity of colour, freedom from bad 
smell, and its consequent adaptability for cooling our aliments by 
direct contact and immersion, in contradistinction to the indirect 
cooling afforded by our own coarse and impure article. The re- 
frigerator, of some ten cubic feet, therefore, has abeady largely 
replaced the ice-house of a hundred times the size, and the exchange 
is particularised by increased comfort as weU as saving. As a rule, 
England is supplied from Norway; and America, which formerly, 
from the old Wenham LakC) shipped block ice hitherwards, has now 
found more profitable markets in China and the Indies. In Europe, 
Paris, for instance, is partly supplied with glacier ice from Switzer* 
land; still France has produced a number of useful methods of 
obtaining artificial ice, which have proved of vast service to her 
manufactures. More particularly has she applied herself to the 
construction of ice-making contriyaiices on a small scale, such as 
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gourmands deliglit to honour. In Anstralia, Jack Frost is now 
also conjured np by the spell of the air or spirit machine, and our 
American oouEins haye thus lost another consumer of their lake 
produce. 

The frequent productipni in late years, of these ice-making 
machines, of an intermittent character* for family use, has already 
exerted an acknowledged influence oyer the import of block ice from 
distant countries^ and will, doubtless, lead to a distinct preference for 
the home-made product. The confectionary genius of our Gallic 
neighbours flrst gaye an impetus to these machines of the more 
domestic class; and if they'haye not become general here, and re- 
placed the mere cooling-machines, ^here freezing powders are used, 
•it is because the genius of our country has been occupied with the 
larger machinery of this kind for industrial purposes— I mean those 
needed to produce the desirable amount of cold in our breweries, 
candle factories, soda works, and the like. In a similar manner, the 
still increasing cost of animal food at home has compelled the atten- 
tion of our best chemists and engineers to the production of proper 
cooling-chambers for the reception of the carcases on the yoyage home 
from the Brazils or the Antipodes, the maintenance of frigidity being 
one thing needful for success* 

ICE MACnnTEUT* 

Cooling and ice machinery haye been practically diyided into two 
classes. 1st, those in which heat is directly applied in order to 
produce cold— as, for instance, in the air machines, where the air is 
flrst compressed and subsequently expanded ; and in the ether 
machines, where the eyaporation is eflected in vacuo^ the speed of 
the process being accelerated by the use of an air-pump ; and 2nd, 
those machines in which cold is produced by direct heat without the 
aid of power, as^ for example, in the latest Ammonia machine. Each 
machine has, neyertheless, its partisans, and dire battle is done 
occasionally ; ink has flooded flelds of paper, and thousands of broken 
pens must haye strewn the lists. It is claimed for the air machine 
that it requires the assistance of no chemical agents; that the 
machinery acts direct upon the air and water; and that it will 
produce cold air, refrigerate fluids, Qr make ice continuously as 
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wished, witli the aid of fael alone. On fhe other hand, it is claimed 
for the ammonia machine that more ice or heat redaction can he got 
out of the coal used hy it than any other, the quantity needed beingr 
only what will snffice to boil a solution, and that the only power 
required is that small amount which works the pumps and keeps the 
cold-conyeying fluid in motion. As for the ether machine, it is 
claimed for it that the construction is of the simplest, that it 
is cheaper to maintain than any other, and that congelation com- 
mences with the first revolution of the flywheel. Outsiders, who are 
factionaries of no particular maker, would mostly look at freedom 
from accidents in dealing with the machines— giving preference to the 
ether machine, where the process is carried on in a vacuum, and the 
resistance to overcome does not exceed 15 lbs. per square inch, as 
against three times this amount in an air machine, and ten times this 
amount in some ammonia machines. Others would judge by the 
lowest temperature which the invention could register. 

Amongst the flrst air machines were those of Newton & Williams, 
introduced into notice about twenty years ago. The success of these 
ice machines led Mr. Kirk) of Glasgow, to study, in its turn, the 
production of an article for cooling liquids without ice-making, and 
during the past year he constructed a machine for this purpose, 
capable of cooling 45 barrels of water at the rate of 15' per hour. In 
the ice-making air machine of Mr. Mignot, of Paris, especial means 
have been adopted to inject the water in the form of spray into the 
very n^idst of the air as it is being compressed in the compressing 
cylinder. In the air machine of M. Windhausen, of Brunswick, the 
air is admitted into the compressing chamber as usual, and thence 
passes into a condenser formed of two series of pipes, whence it enters 
the expansion chamber to be dilated and cooled. The air then escapes 
through a valve into the refrigerator, containing the vessels of liquid 
to be frozen, that is, if ice is wanted, or directly into the room to be 
cooled, if a reduction of temperature there is desirable. The foregoing 
represent the most successful machines of the present day for the 
production of cold by the alternate compression and expansion of the 
air. Whether the system can eventually be brought into still more 
economical restraint, depends, we think, mainly upon the improve- 
ments brought to bear upon the steam engine itself. For the steam 
engine is a law unto this kind of ice machine. 
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As the macliine of the kind which first attracted notice after Dr. 
Faraday had shown the j)ossibility of obtaining cold by the liqaefac- 
lion and subsequent gasification of ammonia, the ice machine of M. 
Oarr^, of Paris, demands a mention, not only for that reason, but 
because it is still peculiarly ad&pted to ice manufacture on a small 
scale. With this machine the French waiters are especially con- 
yersant, and oarafies of ice and ice creams are produced instanter. It 
is very surprising that such machines are not common in 
England. In the earlier ammonia systems of CarrS, Tellier, Beece, 
and others, Uquefaotion was carried on under pressure alone, but Mr 
Mort's process, published in 1867, is one of liquefaction by affinity, 
with the aid of a slight pressure. The most recent ammonia machine 
which has come under my notice, and apparently the most complete, 
is the machine patented by Mr. Eeece, of London, but it is on too large 
a scale for the house. The only drawback I can imagine to its use is, 
that it has to be worked up to an enormously high pressure, and, if 
imperfectly constructed, would induce a very serious explosion. 

The principle of the ether process is the production of cold and of 
ice by the evaporation of this yolatile liquid ; but as its tension is 
otherwise too small, this is carried on in vacuo, A machine of this 
kind also permits the continuous re-use of the ether without loss, 
provided that the stuffing boxes are kept in perfect order. In Messrs. 
Siebe's machine the ether is removed by an air pump worked by hand 
or steam, and the air is then allowed to enter the refrigerator, where 
it becomes vaporized. It then traverses some branch pipes into the 
cylinder, and is forced through other pipes into a spiral coil surrounded 
by water, which acts as a condenser. An air vessel is constructed in 
the condenser, and sometimes an auxiliary condenser is placed in a 
bucket outside. In passing through these coils the ether is liquified, 
and parting with its heat to the environing water, it is returned to 
the refrigerator. 

Professor Gamgee, during the past twelve months, has patented 
what he considers an improvement on the above kind of machine, viz.,* 
the affording a greater area of conducting surface in proportion to the 
space occupied by the machine ; in other words, he constructs his re- 
frigerators and condensers on the tube within tube principle, and 
obtains a greater cooling power in consequence. 

In working both the above machines, the ordinary etl^fTis adopted } 
10 
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but the latest system of Mr. Tellier is based on tbe evaporation of an 
ether produced by the distillation of wood, aad is carried on by him 
at Auteuil, near Paris, with marked success. This machine seems to 
be able to effect all that a refrigerating machine can effect in the way 
of ice production, and the maintenance of chambers at 28^^ dunng 
the hottest summer months. 

I have now completed my remarks upon ice machines, but, in order 
to imbue the mind of the reader with an idea oi the value of these 
machines, I may state that the Windhausen air machine patent for 
North America was sold for £22,500, and the French patent for £30,000. 
As much as l£0,000 have also been obtained for the right of using 
the Carre machine in a single Texan Province. 

There are in the market of nearly every country some scores of 
differently constructed machines, varying in price, for the production 
of ice by the use of freezing powders. But I doubt iTthey can be 
recommended on the score of cheapness. Nevertheless, to those who 
can afford the luxury, the advantages which they confer are consider- 
able. The number of freezing powders is legion ; every household 
chemical work contains, at least, a dozen, and they are fast being 
added to. 

An inexhaustible freezing compound, which can be reconstituted by 
exposing it in shallow vessels to the sun's heat, when the ultimate 
crystals, of which it is composed, can be collected, is sold by Messrs. 
Brown Brothers, and Co., of London, who are also vendors of a series 
of excellent block ice-making machines, the smallest of which, the 
" Paragon," costing £3, turns out a half-pound block in eight minutes, 
and the largest, the '* Industrial," No. ^, costing £72, produces 
fifty pounds of block-ice in half an hour. Cheaper machines than 
even the ''Paragon," are sold for icing creams, and the like, but I 
need not enter upon them. Of course the cost of the freezing powders 
rules the question as to whether it is more expedient to make ice in 
this way than to purchase foreign ice. 

*The following are some prices of these machines from two London 
lists— the prices of the freezing compounds vary 2— 
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Name of lee 

Making Macbine 

(Brown Bros. & Co.) 



Paragon 

Ulilitarian 

Cosmopolitan 

Industrial, No. 1 ... 

M 91 la.. 

»f n * ••• 

t» f» 8 ... 

Iff M * ••• 



Quantity of Ice 

produced 

at each operation. 



1 block, 1 jib. 



1 
1 
4 
2 
1 
1 
1 



»> 
if 
>9 
«» 



lilbs. 

2Slbs. 

lilbs.each 

2ilb8. 
lOlbs. 
251bt. 
fiOlbii. 



!• 



Time 
required. 






R minutes, 
10 
15 
15 
15 
20 
20 
SO 



n 
n 
•t» 



Price of 
M ao* ine 
coniplete, 
with ac- 
cessories. 



£ a. d, 
3 
5 14 
9 9 

14 14 

14 14 

25 

42 

72 10 













Th« Quantity of 

Freezi' g Compound 

required at each 

operation. 



In 

temperate 

climates. 



2Ibs. 

4 lbs. 

81bs. 
20Ib8. 
201b8. 
831bs. 
821 bs. 

laoibs. 



In 
tropical 
climates 



SIbs. 

61bs. 

131bs. 

SOlbs. 

80 bs. 

SOlbs. 

125Ibs. 

2501bs. 



Besides the above machines for producing ice there is a kind of com* 
bined freeaing machine and cooler, which in about eight minutes 
produces dessert ice, after which anything can be cooled without 
additional freezing compound or ice. These ai;e known as Toselli's 
patent machines, and the prices here quoted are those of Chavasse 
and Co., London. 

To take a 1-pint winebottle, soda water bottle, &c., and to make a quarter pint 

of dessert ice 15». Oil. 

To take a 1-quart bottle, and to make half-a-pint of dessert ice • Sit. Od. 

To take 3 separate quart bottles, and to make 1 pint of dessert ice 42«. OJ. 



ICE WELLS. 

The primitive mode of protecting ice was to envelope it in heaps of 
straw, in such a manner, however, that the moisture could easily drain 
away. If the surface of the ground is raised to the shape of a flattened 
cone, then heaped up with about two feet of faggots, a foot or so of 
good straw added to that, the ice packed conically above these, with a 
reversal of the process, by way of cover, — or a foot of straw first, a heap 
of faggots next, and then a thatched roof, — ^the earliest ice-house is hit 
off to a warranty. The earlier Italians, like the Persians (and unlike 
the Spanish, who love snow), patronised ice, and they were accustomed 
to dig a hole in the side of a hill, constructing a drain from the bottom, 
which would percolate down the slope without damage, and if the soil 
weredryishf they did not even line the sides of these somewhat primi- 
tive cellars. They, however, believed in a thatched covering, which 
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they heaped on to an unnecessary extent. In a similar way, many 
recommend a natural cave for this purpose, where it can be got, as 
being a place excavated by nature itself : and in pre-adamite times, 
in all likelihood, stored with most " thick-ribbed " ice. Such caverns 
are certainly not uncommon in many districts, but like the Margate 
grotto, are apt to be somewhat too large for « reasonable supply. The 
modem Italians cover the bottom of their ice stores with chaff, then 
lay in the ice, which is kept from touching the sides of the pit by a 
thick lining of chaff, or chopped straw, covering the whole with thatch 
in the orthodox fashion. Ice will* however, keep for a long time, 
if merely packed upon stones, and well thatched all round, and on the 
top, with good wheat or rye straw, to an angle of 45o. The largest 
stores of ice are the Wenham stores, in Christiana Fjord, which are 
made to contain 20,000 tons, protected with double walls of timber, 
and 2 feet of intervening sawdust packing. 

The conveyance of ice to a distance is the most serious part of the 
performance. The "Wenham Lake proprietors, with all their appli- 
ances, recognise a direct loss of 50 per cent. In mitigation of the con- 
tending difficulties, it was seriously proposed, not long ago, to erect 
into a trading company a proprietary who would undertake to con« 
vey home, by steamers sent to Newfoundland for the purpose, whole 
icebergs, averaging 10,000 tons eaeh, richly cold and gloriously blue 
— the deep blue being supposed to appeal to the senses, much as does 
the green fat of a turtle. But it was doubtless discovered in time that 
an iceberg below water averages eight times the bulk of the protruding 
part, and they realized the impossibility of getting it up the Channel. 

Before commencing to describe any of the systems of storing ice, 
there are a few necessary cautions and rules to be observed. Amongst 
others the following -.—Avoid a clayey soil if possible, and choose a dry, 
sandy, gravelly or calcareous one for your ice-well, and having fixed 
upon your design, begin with a single wall, taking precautions that 
will enable you to construct a second, or even a third wall, with 
vacuities between ; for it frequently happens that people on discovering 
their icewell to be faulty, abandon it, when, likely enough, another 
enclosing wall would have set the matter right. Be particular to 
drain the bottom of the well, which should in no case be flat 
shaped, and insert a dip-trap in such drain, to prevent the entrance 
of atircspbcric air, with its melting influences. Moisture, as well as 
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heat, is, however, a great foe to ice conservancy, and especial care 
shonld be taken to convey to some distance from the ice-well or house 
the rain-water which falls in the vicinity. The admittance of rain- 
water into a well has been known to raise the temperature there to 
60^. For a similar reason, the well should be kept from moisture, by 
sufficient ventilation, that is to say, the top, the bottom, and the wall 
should be kept free from sweating dampness. At least three, and 
sometimes five doors (only one to be open at a time) should be con- 
structed in the passage, which, if convenient, may be made tortuous, 
although this is by no means a necessity, and these doors, for patent 
reasons, should have a northern aspect. Earth also being a better con- 
ductor of heat than air, it is wise to interpose straw, heath, or some such 
material between the ice and the excavation ; exceptions occur, but 
they are far between; of course a double wall renders this un- 
necessary. Do not believe that there is any virtue in the shape of a 
well; a square one will serve equally as well as a round one, an 
inverted cone shape being adhered to — all other conditions being 
equally favourable. Neither does the worthiness of a well consist in 
its depth ; there cannot be a greater mistake ; for no well, unless it 
should be wanted to supply a whole city, like the one mentioned at 
page 206, should exceed 20 feet from the surface of the ground. 
The ice-well or ice-house should also be enveloped by the shade of 
trees, — ^non-deciduous if at all possible. Better to trail ivy up the 
mound of an ice- well than leave it bared to the sky. Avoid stone in 
building an ice-store, and choose bricks, and next to that, walls of 
timber. Lastly, as regards the filling up between the walls or 
timbers, it is not necessary to be very particular, so that the material 
is well rammed home. Chaff, straw, chopped straw, sawdust, ashes, 
oharcoal dust, powdered coal, turf, heath or furze, all these wOl serve 
the purpose. When it can be afforded, a most excellent lining for 
between-walls will be found in the compressed coal such as is made at 
Swansea; a compound kind, made in Belgium, is used for this very 
purpose, by the Compagnie des Glacteres de Paris, 

When filling the ice-well, store away the first ice of the season, 
taking care it is free from dirt, and above all from snow. In stowing 
it in the well, avoid mixing it with the straw, as this will render it 
very porous. Choose also as clear a day as possible upon which to 
cart home the ice ; and when dealing with pond ice, break up the 
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ikes irith B mallet to a oosne powder, and ram it veil down, throw- 
iDg a little water upon it oocasionally to facilitate oongelatjoa. 601116 
sprinUe the ioe with salt and water, lib of the former to one gallon 
of the latter, cat of a watering-pot, at intervals of two feet up to the 
top, ponring oa an extra quantity when the well is filled np. This 
cold water treatment makes the ice so solid that it will yield to a 
piok-aze only, and an ice-well should always be built nffiinently 
wide and shallow to admit a man with such an inatrnment- Thetopof 
the surface, too, ahoold be left a little concave. 




The firat loientifically constmcted ice-honse I suppose to be Uiat 
which was designed by Mi. Blaokbnm, about 1778, and of which I 
give a sketch at Fig. 234, It consisted ef a wedgC'shaped exaavation, 
(which form he first of sU appears to have adopted] and the site chosen 
was the side of a hill. The sidea were built of steined brickwork, 
well-fashion, without mortar, and filled up behind with gravel, brick- 
bats, loose stones, &c., so that the water would drain legitimately to 
the well bottom. This snrfaoe water, and the melted waste water, 
tan down a eloping drun, trapped, it will be noticed, a certain dis- 
tanoe down, so aa to exclude the outer air. The ice was put into the 
well through an aperture in the orown, and this aperture was coyeied 
by a door fitting into a tebated frame, next to the inude of the dome. 
When this door was closed down, the whole washeaped over with eartb. 
From the sloping door down to the threshold of the passage, the apace 
was filled with straw ; and tbe form of this passage can beat be seen 
upon the plan, being in fact, a short labyrinth, with treble doors. 

Such waa, to. the bestof my knowledge, the first ice-well boilt upon 
the principle of the inverted cone; bat some time afterwards Mr. 
London published a palpable impieveaient upon the plan of Ur. 
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Blaokborn, vhioh wo gm ftt Fig, 239. This may be oontideied tho 
model upon vhieh aie built moat of the beat outdoor ioe-vells in our 
oonntry Beati> The natural siirfkoe of the groond ia shown at A ; and 
in England it would be neoeuary to heap two or three feet of earth. 
oTer it, whilst in hot oonntriea eight or ten feet would he desirable. 
The walls and the arched loof, as will be ohacrred, are built double ; 
but eren a third raouity, and an extra large well space, would be 
requisite in olimatea less temperate than our own- An improved form 
of entrance is here contrired, fitted up with &ye doors, the two nearet t 
the well moath being closer together than any of the rest. The pae- 
eages inside the seeondand third doors are intended to he fitted up with 
ahelves of slate or stone, npon which to oool liquids, or keep Tiande 
&om heat and decay. A emiiU pump ie fixed in tiko first poroh, or 
passage, and conuniuiisatea with a well or enlarged trap in the dnun 
of the ice-h(raae, the ice-water being Tcry Taluable for cooling, if not 
for drinking purposes. 




Another form of ice-well, and one fonnd oqnally satisfactory, aa fkt 
as ice preservation is concerned, bat hardly poaseaaing the number of 
advantages of the laat mentioned plan, is that given by Mr. Cre, and 
engraved at Fig. 336. It is a double oone in shape, the two oonea 
being joined base to base; and otherwise differa by having solid walls, 
and a timber roof, oorered with thatch. Qreat care i» here taken to 
convey the rwn to some distance, and so prevent aoakage. When 
being Slled, a qaantity of long dry straw b laid across the bottom, 
and this material is also spread against the conical aides, to prevent 
the contact of tho ice with the brioks or stone. When full, a thick 
- bed of straw is liud down, and upon that, boards and heavy atones . 
The average tridth of the above ioe-wells at the widest part is U feet. 
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Mr. Qordon, in corutmcliii? an ice-well, cxcavatei mncli more 
gronnd than ii neceBsaiy for the ioe whioli it ia to contoin. This ice- 
recdrer is a. honse framed of Btrong timber, boarded ronsblf outside, 
end lined inside with straw set erect, and confined with laths nailed to 
the main limbers, after the style in which moss is confined in ths 
interioi' of some old summer-honses. This stmctora is bnilt up in the 
ezoaTatJoniandtbe iiuronnding space is then filled with heath, gorae, 
bnuhwood, or tops of firs. This roof is also made of a conical shape, 
ani neatljr thatched nith heath or straw, corering in the boildii^ 
proper, and bIbo the extra-mural space between that and the sor- 
ronndiDgeattb. 




23;? 

An Americim pattern of ice- well is drawn in plan and eleration at 
Fig. S37. A sqnare hole, six feet deep, is dug in the groond, care 
being taken to oonstract a drainage war for the melted water. Two 
timbers are placed along the udes, and two cross timbers ore tiben 
nuled across these. Upon them are laid some laths ahont two 
inches in diameter, Etnd these are oonfined between the main uprights. 
The smaller scantlings filling np the sides are now nuled to the 
standards, and, when bnilt np, toor beams, ten feet long and about six 
inches diameter are laid across the top. On these smaller timbers are 
crossed, to receive the dead weight of the earth. To the inside of the 
well, and upon the ceiling joists of the roof, a lining of straw, three 
inches thick, is elSxedbywarof anon-condaotingsnrface. Theaper- 
tore for filling the well is sitnated above it, and resembles a small 
bo^i;. It is lined Utronghaat with board, and filled up withstraw 
before the earth is heaped over the weU. The entrance for with- 
draning parpescs is considerably nairoved at the doorway at the 
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foot of the steps, and here, before the door, is placed a large bundle of 
straw* Besides this door, a trap-door is formed at the snrface of the 
well) somewhat on an incline, and this, when corered with straw on 
the inside, completes the arrangement. In carrying out this kind of 
weU in Germany, it has been found expedient to line the outside of 
the well with straw* as well as the inside, and to make the jQlUng-in 
box at the top somewhat larger. In that country they also spread 
plenty of straw on the surface cff the ice. A well of the above ^men- 
sions, made in the way shown, ought to contain about four tons of ice, 
and cost something under £15 sterling. 

It must not be supposed that, because I have only figured ice-wells 
with the earth heaped oyer them, that they cannot be made orna- 
mental in appearance; t)n the contrary, the most consummate taste 
wid here find a congenial subject ; and on the Continent many of the 
finest payilions owe their yery existence to the necessity for ornament* 
ing these wells. 
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The simplest form of ice-house is that which is mostly in use in 
North America, andT known, generally by the name o| an ice shanty. 
A plan and elevation of one is given at &g, 238. The walls are usually 
single, especially when the ice can be packed block fashion in the 
centre, and the space between, of a foot in width, is well packed with . 
sawdust, chaff, or finely chopped straw. A similar thickness of the 
same material covers over the ice when packed into the hut. The 
doors are best made in two heights, so as not to expose the lower blocks 
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antil absolutely needful ta do so. The air b allowed fhe freest circa- 
lation oyer the top of the non-condaotrng material« through the air 
holes left under the eaves. 

In a London Meohanieal Journal of 1869 there was recommended 
the following noyel and cheap ice-house. It is constructed as drawn* 
tn plan and elevation, at Fig 239. Twenty-eight posts, nine feet high, 
by six inches square, about eighteen inches apart, form the interior 
ring, and thirty-eight posts, five feet high, by five inches square, 
about nineteen inches apart, form the outer circle, the space between 
the two being about four feet. This space is compactly and smoothly 
laid with rye or wheat straw, and the whole conically roofed oyer and 
thatched. The foundation for the ice consists first of round logs, 
eight inches diameter, laid across the area with intermediate spaces of 
a foot in width; across these are placed poles about four inches 
diameter, six inches apart; then rods two inches diameter, transyersly 
oyer these, and about three inches asunder. Upon this are spread dry 
twigs or strong heath, and a doorway being formed, the house is ready 
for its wintry guest. 

A yery good design for an ice house thatched similar to Fig. 239, 
and with sawdust Walls, was given in the Qtteen for January 13th of 
this year. 

It IB estimated that in America, during the hotter seasons, many 
thousands of pounds' worth of fruit are lost by reason of early decay. 
A low temperature is found to check this incipient decomposition, and 
an ice fruit-house to secure this benefit was invented by Mr. Parker 
some years ago, a section of which we give at Fig. 240. It is built of 
wood, and the space between the outside and inside linings is filled 
with sawdust, or some other non-conductor. The ice-chamber is 
below the floor, and this floor is not a dose-boarded, but an open- 
battened one. At the top of the house, and forming a Y-shaped 
ceiling, is a double inclined floor, and under this is a wire screen, a 
space being muntained between the screen and the floor. On the 
highest part of this upper floor sits a narrow piece of flooring, with up- 
right sides, and holes or traps occasionally formed in the same, through 
which the fruit is let down and hauled up again. Ice is, moreover, 
packed on the top of this upper floor. The only extra care required 
to be taken is, not to open the trap»doors in the gable passage without 
previously closing the outside door, which admits the £niit-man. 



Conthumtul Ice Soiae, £e. 




At Fig. 241 maj be noUoed on iee-boose vhich is Bald to be maoli 
appreoiided on the Continent. Beveral nleepero, reetinff upon a vell- 
nunmed bed of tan or ooal-dost, rapport Bereral planks otossed above 
them, bnt with anfflcient spaces between for tbe water to ran off. 
The standards era abont four iaoheB square, and form the framevork, 
and these are eased inside and outside with oak planks. A qnantity 
of cbarooal powder is well pressed down between the Btnddinsi 
and a straw lining is also secured to the inside boarding of the boaae, 
as shown. A second wall is then bnUt aronnd this stmotare, whioh 
is also lined ontaide and inside with oak planking, and similarly 
staffed with powdered ohanmal. The entraaoe is at the roof, and leads 
to a p-Joage with two doors, the inner one being shown open in our 
sketch. The roof itself is weU oovered with straw. 

The nncertainty of dealing with ice is well illnatrated in this 
example. Some hare fonnd it to snit very well as it ia ; others condemn, 
aa I shonld, the air space between the two walls at qt^io unnecessary, 
and even fanlty in principle. Bnt it would be oertunly impossible to 
design an ice-store whioh should please erery one. All these 
buildings have their fantts at first; and the person who expects to 
constraet right away a perfeet one, will find that he has nndertaken 
a task almost equal to that of building a place warranted to echo 
The echoing galleries were all the result of accident, and we believe 
that all perfect ioe-wells and ice-bonses have had similar fortiutoaa 
parentage. There will always be a little alteration wanted here and 
there, bat once got right, it will last the allotted time of the material 
of which it ia constrttoted. 

I may as well describe here on ice honse which is conudered very 
tatiafactory in parts of FroBua for the cooling of drinks. Ibis ia illua* 
tiated at fig. 242. A large iron-hooped, barrel-shaped reoeptaele ia 
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BooTM for Cooling Drinks, 



let into the ground, say in the floor of a oellar, and is packed all round 
with about six inches of aehes. The barrel is constructed with a 
double bottom, with holes or slits in the upper one, and a pipe con- 
yeys the ice water collected upon the true bottom of the barrel into a 
bucket, where it is ready to be withdrawn, for culinary or other uses. 
This bucket lies at the bottom of a well, as shown. The barrel itself 
is closed with a lid, cushioned round the flange, and this lid is filled 
with ashes, and is hung by a rope, which passes oyer two pullies, with 
a counterbalance. In filling the barrel, a round pole is first put down 
the centre, and the ice well broken round it, and then withdrawn, 
Leaving a cold air channel. The only improvements to be made on 
this plan are the substitution of chopped straw for ashes, and the 
placing of the barrel upon a substratum of straw. 
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It is sometimes desirable not only to store the ice for ordinary domestic 
uses, but in order that it may communicate a cool atmosphere to 
an adjoining room. For instance, one method of cooling a milk-room 
is exhibited at Fig. 243. The ice is piled up oyer head on a galvan- 
ized iron flooring, which is cooled by this means almost to freezing 
point, and the cold air in descending speedily depresses the tempera- 
ture of the room below. The ice floor is inclined to the centre, and the 
water as it melts flows off into a discharging.tube, in which is formed 
a flat s3rphon trap, thus preventing the warm air outside £rom attack- 
ing the ice. 

Fig. 244 illustrates another method of communicating the cold to a 
milk-room ; and here the ice receptacle is upon the same level as the 
cooling-room. The partition dividing the rooms has openings both at 
the top and bottom, and these keep up a constant current of air upon 
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the ioe. The larger these openings are made, the more oool wOl the 
room become, — bat» of course, at the expense of the iee ; the openings 
are, therefore, fitted with closures, and the doser or more open position 
of these doors or closures is regulated by a thermometer. Yentilators are 
also fixed in the ceiling, which open when fresh air is needed to re- 
place the foul air wMsked away by the yentilating pipe. Both of the 
above we copy from the Albany Country OenUeman. 

At Pig. 245 IS exhibited a more elaborate American ice-house, with 
a cooling-room below. In the centre of the walls are trussed timbers 
placed four feet apart, which are meant to support the open battened 
fioor, upon which the ice is placed ; and to the bottom of this truss 
are attached iron sheets, which form a ceiUng to the top of the 
cooling-room. This ceiling inclines from the centre each way, and 
the ice water is collected in the two longitudinal iron troughs immedi- 
ately underneath the trusses. The space between the top and 
bottom beams of the truss forms a cold air chamber; but it must bo 
borne in mind that apertures are left in the centre and at the sides of 
this iron casing. The soffit of the topmost ceiling is covered on the 
imder side with boards, and on these loose shavings are heaped some 
eight or ten inches 4|dok. A ventilator with louvres is formed along 
the ridge, and withLi the walls are fines which eject the air from the 
cooling room into the external atmosphere. The ice in the loft is not 
quite packed up to the ceiling, neither ia it allowed to touch the walls 
of the loft. The action is as f oUows : — ^The warmer air in the cooling- 
room rises through the apertures in the centre of the trussed ceiLog, 
into the intermediate or cold air chamber, and impinges upon the ice, 
when it becomes cooled, and falls back into the cooling'^oom through 
the apertures above the interior guttering. The fresh air enters the 
gable or attic space above the ceiling of the ice loft, and divides itself as 
it cools through the chinks of the boards and shavings into the space 
between the ice and the top ceiling, passes then over the surface of the 
ice, and descends along the sides of the same through the open bat- 
tened floor of the loft into the cold air chamber, and thence into the 
cooling room where it is utilised. The extra foul air escapes through 
the flues into the side ventilators above the eaves. 

By this means the cool air from above and around the ice is com- 
pelled to descend into the cooling room on the ground floor, and the 
equilibrium of pure air is preserved by a continual influx from the 
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atmosphere outside. The refrigerating room may be eyen flanked by 
other cooling rooms, and cold transmittedinto them. I need hardly say 
that the ice-chambers of all these cooling-rooms require replenishing: 
from the ice- well or ice-house, as their contents successively disappear. 
I give the aboye descriptions merely to show what has been done with, 
ice in the way of reducing the temperature of a room. In a very large 
establishment, it would be cheaper to erect a small ice machine. 



ICE CIIESTS ASD BEFBIGEEATOIIS. 

I haye nowhere yet alluded to the ice-chest, neither is it my inten- 
tion to describe any one of the scores now in use, since their construc- 
tion must be known to all. I question, howeyer, if the yery best 
article for this purpose has yet been produced. 

A yery good system of an ice-chest, to be built in the floor of a 
cellar, is giyen by Dr. Menzel, of Prussia. It is merely a dovetailed 
wooden box, let into the ground, and the bottom of it covered with 
straw, upon which the ice tablets or blocks are laid. The ice is then 
covered with a double layer of cocoa nut or Manilla matting. The 
ice and its covering is only allowed to reach half -#ay up the box, and 
the rest is appropriated for the storing of whatever it is wished to 
cool. Proper precaution is taken to guard against contact with the 
earth, by interposing a suitable non-conductor, and the lid is con- 
structed withespecial care. This kind of ice-chest can also be made 
to stand upon as well as in the ground, but it is, of course, a little 
costlier. 

I append below the prices of the commoner ice-chests, also the more 
improved ones fitted up with ventilators. These prices are taken 
at random from two London lists. 



CoMMaN Ebfbioe&atox ox Ice Box. {Chavasse 4- Co.) 



Long. 


Wide. 


High. 


Prices. 




ft. in. 


ft. in. 


ft. in. 


£ 8. d. 




1 10 


1 9 


2 4 


3 3 




2 2 


2 


2 5 


4 4 




2 8 


2 1 


2 7 


5 5 




3 3 


2 2 


2 8 


6 6 




3 5 


2 6 


2 9 


7 7 




4 


2 8 


8 2 


10 





Snow Preserving, 



223 



IXS&OTSD YSKTXLATED ICB CbEST, PaOTIglOX PbESEHTSB, AMD WZKX COOLEB, 

Fitted vith Block Filter and Tank for Drinking Water, and the ImproTod Yentibitor. 





{Broum, Bros., 4> Cb.) 




- Wide. 


Deep. 


High. 


Prices. 


ft. in. 


ft. in 


ft. in. 


£ 9, d. 


1 6 


1 6 


2 4 


7 


1 6 


1 8 


2 6 


8 


1 9 


1 9 


2 9 


10 


2 


1 9 


8 


11 10 


2 3 


1 10 


8 8 


IS 6 


2 6 


2 


8 6 


15 


2 9 


2 2 


8 9 


16 10 


8 


2 4 


4 


18 



PBESEBYATIOK OF SNOW. 

Snow is evidently preferred to ice in Italy, Spain, and Portugal, for 
Dooling purposes ; and in the last mentioned oonntry, when a deep 
gulf or rift of snow is discovered in some suitable place, a quantity 
of grass and sods are thrown over it, heaping this over again, a foot or 
so in depth, with dung from the sheep-pens. Snow thus preserved 
has been imported by the rude and slow conveyances of the country 
into Lisbon, from a distance of nearly two hundred English miles. 
In fact, if snow be well compressed, and nothing but snow admitted 
into the reservoir, it will serve most purposes equally as well as ice. 
We read that when Alexander the Great wished to enjoy the luxury 
of refrigerated drinks, he also used snow; and it is upon record 
that on a certain campaign he caused at least thirty trenches to be 
dug, which he filled up with snowj and covered with branches of tlfe 
oak« 

According to Plutarch, the Ancients used to preserve the snow by 
covering it over with chaff or coarse cloths. This snow was, we 
suppose* used in cooling their wines* To go so far back in antiquity 
as 1000 B.C., Solomon also mentions its usefulness as a cooling 
medium. Ice* however, is so nearly universal, that more remarks on 
this head would be superfluous. There might arise a necessity fur 
the packing away of snow in districts where plains abound, and in 
this case we would treat it much in the same way as we treat ice ;— * 
beating it well down into the reservoir, taking care to leave no catties 
in which to engender heat— sprinking plenty of water over it during 
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the steyedoring into the hold of the well— lining the yanlt with 
chaff, and covering it with a double quantity of good thatch. 



I have now concluded the task which I had set myself. I have 
endeavoured on all questions pertaining to my subject to give the best 
information, and the results of the most recent enquiries. My object 
has been to write a popular treatise which shall embrace all the 
sanitary requirements of a modem habitation, and to offer the result 
of my labours in this direction in a work at a price within the reach 
of everyone. 
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THREE CENTUETES OF ENGLISH LITERA- 

TURE. By Ghables Dsakb Yonge. 1 yoL, large 12mo, 6*73 pages. 
Price, $2.00. 

*' One of the best compendiuma we have seen of Snglieh literature."— iS'c^in- 
bttrgh Courant. 

" This is a book wbicb every etadent ehonld possess ; it is broad in design, 
minute and carefU in execution, and it contains a great amonnt of most yaluable 
information and advice on a subject which is not easQy exhausted."— tSiso^wnan. 

SOUTH SEA BUBBLES. By the Earl and the 

DocTOB. 1 Tol. 12mo, 812 pages. Cloth. Price, $1.60. 

" * South Sea Bubbles * makes one long to visit Polynesia. Melville foscinated 
us with his oiclianting * Omoo * and *Typee.* After a long interval came ^The 
Pilgrims and the Shrine,* with like enthusiasm for the beauty of the Southern 
isles and islanders. And now young Lord Pembroke and Dr. Eingsley ravish us 
once more Arom the chills and toils of a Northern existence to the sunny paradise 
of the Pacific. Their Joint volume is happy alike in its designation and its con- 
ception.**— Zontfon AthencBum, 

EIGHTED AT LAST. A Novel. With Ulustra- 

tions. 1 vol., 8vo. Price, paper covers, $1.00 ; cloth, $1.50. 

This is the first work of a young American lady, who has evidently a laige 
share of talent and literary skill, and whose vivid pages have much of the charm 
of " Jane Eyre." The scene of the story is chiefly in Connecticut, and partly In 
New York City, and the characteristics of American country life, as well as of 
fashionable society, are strongly portrayed. 

APPLETONS^ HAISTD ATLAS OF MODEEN 

GEOGRAPHY, IN 81 MAPS ; exhibiting clearly the more unportant 
Physical Features of the Countries delmeated, and notmg all the 
Chief Places of Historical, Commercial, or Social Interest. Edited, 
with an Introduction on the Study of Geography, by the Rev. Geobge 
BuTLKB, M. A. 1 vol., folio. Cloth. Price, $2.60. 

BEATEICE. By Julia Ejlvanagh. 1 vol., 12mo. 

Price, $1.26. Forming the third volume of the new edition of Julia 
Kavanagh's Novels. Volumes already published: "Nathalie" 
and "Daisy Bums." Price, $1.26 each. 

*• There is a quiet power in the writing of this gifted author, which is as fiir 
removed from the sensational school as any of the modern novels can be.** 
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CHEISTIAN THEOLOGY Am) MODERN" SKEP- 

TICISH. By the Duke or Sombbset, K. Q. 1 toL, 12mo. Cloth. 
Price, $1.00. 
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Christian Theology and Modem Skepticism," by the Duke of Somerset, is a 
yery remarkable work, which has made a profound sensation in England, where 
the high rank of its author has, no doubt, aided in giying it carrency. It is a 
calm and clear statement of the skeptical views which so largely prevail among 
the scientific and thonghtAil men of the day in reference to mnch of the standard 
theology, and attempts to show that the theological doctrines of the Christian 
Chnrch mnst be modified to meet snccessfhlly the qnestions of the age. The 
author, if we are not mistaken, is a man of advanced years, who has been a 
cabinet-minister, and has held other high offices. He writes like a gentleman 
anxious to say with courtesy what he believes to be true, and, at the same time, 
to avoid giving needless offence to any one. 



RECOLLECTIONS OF PAST LIFE. By Sir Henet 

Holland, Bart 1 vol., 12mo., doth, 860 pages. Price, $2.00. 

" But the mere spectacle oC such a life is of itself interestiDg. Its length alone 
would make it remarkable, but it is the life of a man who, at eighty-four, can say 
that but for the loss, inevitable as time goes on, of many endeared to him by the 
ties of fiimily and friendship, he can point to no serioas misfortune in the course 
of fifty years of practice; no ill-health sufficient to prevent his attending to the 
maladies of others ; no irretrievable mistakes, such as many men have to recol- 
lect ; no reverses tn business, such as fitll to the lot of most ; no wearing labors ; 
no disappointed ambition ; ftill and free intercourse with the wise, the good, the 
distinguished and the great; entire and life-long exemption from pecuniary 
cares ; and, he says in conclusion, * What may well rank higher in the scale 
of earthly blessings, my children have never been other than a source of satisfiu^ 
tion and happiness to me.' The book is one that we can most heartily com- 
mend."— 7%« Nation, 

THE LEADERS OF PUBLIC OPINION IN IRE- 
LAND. SWIFT, FLOOD, GRATTAN, O'CONNELL. By W. E. 
fl. Lecky, M. a. 1 vol., 12mo, cloth, 820 pages. Price, ^1,16. 

" An eloquent and impartial YolumeJ"— Examiner, 

"Mr. Lecky'B study of the past and present of Irish public life is both lnte^ 
eating and valuable at this time."— /Stofufanf. 

"Mr. Lecky's sketches of his leaders are very well done indeed. They are 

bright, vigorous, sympathetic, and laudatory, but always with discenmient 

The firalts of Swift, Flood, and O'Connell, are neither concealed nor defended; 

^d though Orattan probably had ihults of some sort, the author's liking tot 

character is evidently so great that he has not dwelt on any.**— Observer. 
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MAN AND HIS DWELLING-PLACE. By James 

HiNTON, author of the " Mystery of Pain " and " Life in Nature." 

1 vol., 12mo. Cloth. Price, ^1.15. 

The author of this work holds a unique position among the thinkers of the 
age. He brings to the discussion of man and Nature, and the higher problems of 
human life, the latest and most thorough scientific preparation, ana constantly; 
employs the later dynamic philosophy in dealing with uiem. But he is broader 
tlmn tne scientific school which he recognizes, but with him the moral and 
religious^elements of man are supreme. Ke conjoins strict science with high 
spirituality of view. *^ Man and his Dwelling-Place " is here rewritten and com- 
pressed, and presents in a pointed and attractive style original aspects of the 
most engaging questions of the time. 

A MANUAL QF THE ANATOMY OF VEETE- 

BRATED ANIMALS. By Thomas H. Huxlbt, LL. D.^ F. R. S. 

1 vol, 12mo. Blustrated. Price, $2.50. 

" This long-expected work will be cordiaDy welcomed by all students and 
teachers of Comparative Anatomy as a compenaions, reliable, and, notwithstand- 
ing its small dimensions, most comprehensive guide on the subject of which it 
treats. To praise or to criticise the work of so accomplished a master of his 
favorite science would be equally out of place. It is enough to say that it realizes 
in a remarkable degree the anticipations which have been fbrmed of it ; and that 
it presents an extraordinary combination of wide, general views, with the clear, 
accurate, and succinct statement of a prodigious number of individual £acts."~ 

THE WOELD BEFORE THE DELUGE. By Louis 

FiGUiER. The Geological portion newly revised by H. W. Bristow, 
F. R. S., of the Geolo^cal Survey of Great Britain, Hon. Fellow of . 
King^s College, London. With 235 Blustrations. Being the first 
volume of the new and cheaper edition of Figuier's works. 1 vol., 
small 8vo. Price, $3.50. 

The AthencBitm B&ys: "We find in *The World before the Deluge* a book 
worth a thousand gilt Christmas volnmes, and one most suitable as a gilt to in- 
tellectaal and earnestly inquiring students.** 

N. B.— In the new edition of " The World before the Deluge,** the text has 
been again thoroughly revised by Mr. Bristow, and many important additions 
made, the result of the recent investigations of himself and his colleagues of the 
Geological Survey. 

The other volumes of the new and cheaper edition of Mguier^s Works 
mU he issued in ihefoUowing order: 

THE VEGETABLE WORLD. From the French of 

Louis FiGuiER. Edited by 0. 0. G. Napier, F. G. S. With 4T1 
Blustrations. Cloth. Price, $3.50. 

THE INSECT WORLD. A Popular Account of the 

Orders of Insects. From the French of Louis Figuier. Edited by 
E. W. Jansen. With 570 Illustrations. Cloth. Price, $3.50. 

THE OCEAN WORLD. A Descriptive History of 

the Sea and its Inhabitants. From the French of Louis Fiouieb. 
Edited by 0. 0. G. Napier, F. G. S. With 427 lUustrations. Cloth. 
Price, $3.50. 

REPTILES AND BIRDS. From the French of 

Louis Fiouieb. Edited by Parker Gilmore. With 807 lUustra. 
tions. Cloth. Price, $8.50. 
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PEE-HISTOEIC TIMES, AS ILLUSTEATED BY 

ANCIENT REMAINS, AND THE MANNERS AND CUSTOMS 
OF MODERN SAVAGES. By Sir John Lubbock, Bart 1 vol., 
8yo, 640 pages. Illustrated. Price, $5.00. 

*' A work of more than xumai interest, in which he has dealt with a yeiy dif- 
ficult sabject In the most scientiflc, hot at the same time in the most aHoring 
manner. . . . "— Times, 

** As a histoij of the discoveries which have been made, and as a risumS of 
<mr present Imowledge of pre-hiatoric men, it leaves nothing to be desired. It 
cannot be read bnt with interest and pleasure.— iSXoncfafYl. 

»* The chapter on the * Antiquity of Man ' shows a mafreUous range, a mastery 
of the antiquarian, geological, astronomical, and physical branches of the subject, 
and no English rSsumS so complete of the fkcts of the old and new Stone ages, 
and of the Bronze age, is elsewhere to be found."— /M(f. 

" The book ranks among the noblest works of the interesting and Important 
class to which it belongs."— ^0k«»uR(m. 

" Those who desire a compact and careftd review of the whole subject, well 
illustrated, will And it in this volume."— /Mtf. 

^* On the subject of pre-historic Archaeology it is not only a good book of refer- 
ence, bnt the heaV^— Nature, 

MABEL LEE. A Novel. By the Anthor of " Valerie 

Aylmer," " Morton House," etc. With Ulustrations, 1 vol., 8vo. 
Price, paper covers, |1 ; cloth, $1.60. 

** Mabel Lee," like the other works of this young and popular authoress, is a 
Btoiy of Southern Ufe and chaiacter. The scene is laid inViiginia, and after- 
ward in South Carolina, and the manners and customs of the South are well 
delineated. The plot, which is highly interesting, turns in a great degree on the 
myeterioas and abnormal influences wliich have of late years attracted so much 
attention under their various forms of animal magnetism, mesmerism, or 
spiritualism. 

CHEIST m MODEEN LIFE. Sermons preached in 

St James's Chapel, York Street, St James's Square, London. By 

Rev. Stoftobd A. Bbooke, M. A. 1 voL, 12mo, 408 pages. Price, 

$2.00. 

" The main thought which underlies this volume is enthroned in the first 
two sermons, and is this: That the ideas which Christ made manifest on earth 
are capable of endless expansion, to suit the wants of man in every age; and 
that they do expand, developing into new forms of lai^r import and wider 
application, in a direct proportion to that progress of mankind of which thoy 
are both root and sap. If we look long and earnestly enough, we shall find iq 
them (not read into them, as some say) the explanation and solution not only of 
our religions, but even our political and social problems. Nor do they contradict 
the ideas which direct scientific research, nor those which have been generalized 
from the results of that research, but are in essential analogy with both one and 
the other."— JE'ic^rac^ /hw» Pr^ace, 
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